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(57) Abstract: Compounds represented by the fol lowing general for- 
mula (I): (I) phannaceutically acceptable salts thereof, hydrates or 
solvates of the same or mixtures of optically active isomers, racernic 
compounds ordiastercomers of the same which have an excellent pro- 
tein kinase inhibitor) 7 activity specific to tyrosine and, therefore, are 
usable as drugs, in particular, remedies/preventives for various can- 
cers, diseases caused by arteriosclerosis or psoriasis. 
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&<2fl£tiT^o„ pa«rKif-n-»*f-— tffS4t©W»©»ittf±, 8MStf>4IMfc • 

25 t5t)<D^tf>nT^6o fctxtf. i&M^G^. /- Physiol., 1991, 260 
(4-part 1), C721-C730; Biochem. Biophys. Res. Commun., 1993, 192(3), 13 
19-1326. £3$ D". i^est. Deruatol, 1990, P5. 75-95] ©ftk ^n->> 
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ttiZtlX^Z [Cell, 1987, 50, 823] D 4KtHER2 (ErbB2 * ft (2 Neu t 

i t>jatU£*lT^-5 [Cancer Res., 1991, 5i, 4430-4435; Cancer , 199 
2, 52, 3636-3641; Cancer Chemother. Pharmacol., 1993, 52, 1—19. 

ztih%®fr^v>->*i-~^m%, w, i, i», gatf* 

10 6 i: ^^$^TV N -5 (#<?c/. SuJi. , 1991, 47, 87; Expert. Opin. Invest. D 
rugs, 1994, 3 (6), 577-596; 5-20891l] o * SgC^^tCgl^©^^ 

W#f£{-&<^T^E G F l^-fe7'^— »§l4-a s ^$ttTV^5 [/. 5ioi. CAem. , 1 
995, Pi2, 895-898; Cancer Res. , 1995, 55, 3772- 3776]„ Lfc^oT, 

6 - 7 3 0 2 5 <5#fi¥ 5-20891 1 0 ##fF 2 9 9 4 1 

6 5^-^$S, #^¥l 2- 5 0 8 6 5 7 *HHB$> 5 Diane H. Boschelli 

9 Mlt&O^X [Drugs of the Future 1999 24(5), 515-537; ]X'ffl?F£tl 
20 X^ZilK fetd%BlL&oX^t£\t\ 

E G F§§($, HER 2, E r b B 3^ UE r b B 4®4i(D»ttH 
tEr bB77>f • — td Jl I/, wftbSSfrl^ifi^^o^ffc&^/Sl^jl&ft 
ffiW£jgteffi£flUfl#jl&Jft5 C/. Ciin. (tocoi. 2001 25 (18s), 32s~40s] . 
0iJ;ti£, EGFSS*iHER2dD*MKi 9 E G F ggflelJUSlfc. ± 5 
25 ZbiZfimZtlZZkfcftbtlX^Z) [Cell 1987 55, 287-292]. fit, ft 
RJ£«B, W^Cio^t EG Ff f H E R 2 iff ^1 

! P^SiWi^fc^ [CJi/j. Cancer Res. 1999 5, 4164-4174] „ £fc, fL^ 
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t<D$&'£t>h6 {J. Steroid Biochem. 1989 34, 123-131] „ 

*3§#§fiE g f^&x a nzmm-rzmM* uegf g^#x 

5 ££@#Ji:Lfco EGF^iHER 2 ©x> TVHfi^li*®©*:*-— -fefM 
§© *B*fls/8 in <t o T «fc 9 £ £, ^ 5 £ fltiT v > 5 0 

a pi s M £ it ^ t m i% tc *& m 4- $ s w t s . 

10 

m©hi^ 

15 BP*>*#9!©Mtt, 

(i) Tf5-$:5£ ( i ) 




( I ) 



'S, '>7y|, -hPl, C^CsT/^/H, C^CeT^^-/!, - s (O) 
,R 13 (*«K f 14 0 - 2 ©St & i t, R 1 3 (iC ! ~ C 6 7;^Al^gf c ) , 
-NR 14 R 1 5 R 14 ^J:i;R ls lifWiii!SLtW, C a ~C 
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R 2 , R 3 (D^-fK^~^n, 

R 27 S0 2 NH- R 27 tZ*/U7H V /ST'g^^tLT^T^ i^C ~C 

7^=3f^S^-^i- 0 ) % (R 2fl S0 2 ) 2 N- (5^ R 2 «|i^,U*y / & X *® 

5 eCOCH 2 CO- Me SCH 2 CH 2 CO — , NCCH 2 CO- 
R 4 R 4 

HN. R 5 H |!l 

Xfi-C(0)-X|2S0 2 -£l!EU R\ R 5 feJ;^R 6 i±^^^35: 

HN — • 

15 R 2 ,.' R 3 ^ 1 ? <D-Jjl)K 




C , ~ C s T )V n ^ -> g T" g & $ fi X H T «k l> C , ~ C 5 7 * & gf ? 
^oTIW^L. -O-, -S-, — N R 1 0 R 10 f47k^-7-X«C 
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' S> C^CsT^y -r^^-=3r->S x -N(R la )-(CO) u-(CR"R 18 ) v 
"(CO) j -R l « (5^, R i6 {J< a)7K»JDR^, Xteb) •>7/S^L<fiC 1 

fiOXfil £laU v t± 1 ~ 5 OlE$:£i5| U R 19 li, tK^JJj^ h Kn^-^ 
' >7;S ' 7 ^^> C^CsT/^ti/l, ^/v*y 4-C r C 5 7^ 

(CH 2 )p 

-</ z 

10 ( c H 2 )q 

{^^, p*5iUfqi^i£ r tL ; e'm43ALT2 t, L < 14 3 £7)g$[£^ U Z 11- O - % 
-S (O),-. 0£c£, g 120-2 (D^^c^^-fo ) , ^tf^SXIS-NR 20 
- (5t«K R 20 (4a) tK^H^, b) C.-CsTVl-^/l^^Tix^g, C) C, 

~c s r^^y-f/ug, a) c x ~c s TA-=»3r->#/i^=/ug % xit e ) ->r/ 

15 S, t Kndr->S<bL< I4C , ~ C s T^=> ^rv-SX'gm $ tLT^T *o J;V>C 1 - . 

• \— (CH 2 )k— W 

(CH 2 )t 

{3$«K rteXVtttZtl^ivm&LT 1-3 ©^^^L, kliOXttl £55 

^tV7c ?y _ 1 _^ /UXttcONR2lR22 r21 R!a(1 ^ fH ' 
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(2) TIB-/R5* (I) 



[j£«f<, nttlXli2©ffl5#&*U R 1 12^ d ^ ^jj^, v'T/S, C,~C S 
TVl^/l'S, C,~C s 7;i/3*->S, -S(0) f R 13 (5£cp, f |i0 ~ 2 £>g$t£- 
iL, R^liC^CsTyV^S^tt) , -NR 14 R IS (5£«K R 1 4 *S<fc 
U?R l5 »4^rH<Er*n3!fe3i:LT7K^ll^, C,~C 5 7;^S, C 1 ~C s TA^y 
10 ^;>IXttC 1 ~C 5 7;^^x;v*=yi'S$:*t) , XII C 2 ~C S T ' 

R\ R a 0H*-J"*LJ&»— 

r 27 so,nh- (5£4>, R a7 i±*/u*y y £-?B&£*i-c^-ct>J:v*c ,~c s 

TA"*A'&&3fr) (R 28 S0 2 ) 2 N- (5£^ R^tt^/Ufci* 
15 ^"C^-C1>iV^C l ~C 5 T^^r/V'SSr*-f") x C,~G 5 7/l'3^->S > Me CO 
CHXO-, Me S CH 2 CH 2 CO~, N C C H 2 C O 



(5£=F» XHt-C^-XliSOj-SrjEU R 4 , R s *5 cttfR 6 ItZfo^frWiL 
20 C 5 7;K;H^'<7 1 — fA-fc L< ttv? (CrC^M/M 7^/fi 
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R\ R 3 to^ 9 <D—jjt*s 




■ {5*Cfi, R8, R'H^tL^^iftStLr. a) b) C l ~ C ,7^3 *f 

5 S"e^$tbT^T'bJ:V^C 1 ~C 5 T/U^f/V£«:^L. mil 0 ~ 3 <Dm$k*%i U 
R 1 \ R 12 «^;K4E37; LT2K*J®*XttC 1 ~C g 7/i'*/i'S«:3lU Ylt 

I,-N(R u )-(CO)u-(CR 17 R 18 )v-(CO)i-R ,a (5fc^R 16 fi. 
15 2~5<73SH&£^1- 0 } , 



(CH 2 )q 

^CsT^y'f/H, c-c^/^df^/^'^i, xitVr /sit t< 

20 f4C 1 ~C 5 T^='^v'S-efilft*HTV^Tt>J:V^C l ~C 6 TyU^S«:*i-. ) 



(CH 2 )p 




(CH 2 )r 



(CH 2 )t 
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XttCONR !l R" (5fc<K R 2 \ R 2J l«JifntuLT, 7k 

( 3 ) TIE-AS::* ( I ) 
J&-(* 1 >" 

r VyS . < 1 > 

->7/S, - h Pi, C^CsT^^S, C^CsT/Ua^^S, - S (O) 
,R 13 (jfc*. f ttO~2©SE8t«:5&U R 13 «C l -C 5 T^=¥^S^^-r 0 ) , 
-NR U R 1 5 R'^ctUfR 1 5 Tk^iJI^ C^C 

R 2 I3\ 

R 4 . R 4 
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HN — 9 



- 1 — -r/ut l< lis? (c^c^/^M r 5 /-eiS^^tL-cv^-cfc^i^Ci 



C B 7/W:3^>g-effi&£;h,-C^-Ct><t:^C ,~C 5 T/l-^r^S^^^-t-^, R 8 
10 -O-s -S-, — N R 1 0 — (5£4>, R 10 (i7lc^JS^-XltC j~C 5 ryu^yvS 

15 -N(R 16 )-(CO)u-(CR 17 R ,s )v-(CO)j-R ,9 (^' 
R 18 li, frmm*. Xli->7/ItL<ttC,~C 5 7^3^v'lT?fftSltT 

j^XttC. 1 ~C s 7Vl'^l'S*£U u *5<fctf j tt OXJi 1 v fit 1 ~ 5 

(DSf&at, R 19 lt, jfc*®^ t Kp^->S, ->7/I, 75^$, C,~ 

20 C 6 T/ua**>£ % -t^fcy /£, 4-C 1 -C 5 7Wf-"<7^y- 1 -fA 

Xliv^ (C,-C 6 7A'*^) 75yl^lt 0 } % _ 
(CH z )p 



5 R 3 & ', 




(CH 2 )q 
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-S(0) g - (i£q^ g n o ~ 2 ©gic^^f . ) , *^=^*X»-NR ao 

**tuTV^T't,J:v>c 1 ~c 6 7'^/i.SS:^-t- 0 ) tft. } , 
(CH 2 )r 

o— 




, -(CH 2 )k-W 
(CH 2 )t 

{*4>, r *3 J: Vtll-til^aiSCLr 1-3 L, kliOXfil^g 

tXy i/y- ! - C O N R s 1 R 2 2 (St*, R 22 fi^tb 

•C^^ixSfltllS (1) ££{2 (2) {'le^O^r-^i/y >li^fcL< fi^©3£^ 

(4) TfE5£ (la) 



HN 



T'^$^^«{jia (i) t-h (3) ovnt^i icEfficD^fefc l< n^tom^ 

< f4 7 ir $ fax \t Z ti b <D v= T x f- V - »-e-fe 0 

(e) Tias; da) 
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(7) &*xm®*T**~>\z&\ l *xjtefcmT#mto&i&.V--jr (2 0) ©3 
•*>©^-ffta»l, vyf*,a»2, Vvf to3> v*-f*L*»4, v^H^5, ^-ftb^ 

^m^Jt°-^ (28, +0. 2° ) 

3. 3 a , 6. 6° , 7. 5° , 9. 4° , 1 3. 9° , 1 7. 4° , 
1 9. 1° 

(s) 7kft*asi/2*?a#j-efc3tfHe (4) ib*©^*. 

(9) Tffiit (la) 



(10) ^^X^[5I^/^->( C j 3 v>TTf5(r^-r^m^Mt a --^ (2 9) © 
5*.©^-f*L*»l, VN-ftt^ 2 , V>-f*ta»3, V^TtL^4, V>Ttl^5, V^-ftt 

§»t-^ (2 0, ±0. 2° ) 

7. 1° % 10. 6°, 11. 9°, 12. 2° , 13. 8° , 17. 3° , 
18. 4°. 

(11) mm (1) frb (io) ©wr*iri»l KfBfcOteg-fcXtf^WCIfg: 

(12) Btite (i) do) ov^ji3&>ifciBti6©fls'&tfcfr^ri»^t-f s 

5^ d -> y p x 4 > * ±— if Pfi#^J 0 

(13) fp->^^yn7^m- EG FStfrf 

i?T-fcSit&f2 (12) S5tt©E»JfiI 0 

(14) fn->y#|j(i/i3f^ ^^r^-— EGFgfff p->y^/ 
>^t-ifXO!HER2f-0v^^/or'f tfTJfeSSJie 
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(12) tfc\t (13) imw.<Dmm%L 

(is) mm (i) -i>>b do) wrti&i izm®<Dib&yg%%®f$,ft£-t-5 
p5<Dtz^(omm (is) lEioteiiv/xiifteii^ts. 

Sill, la-l/2H 2 0 Al^i^©XRD^^->^^f 0 

B 2 I*, it^m la-2TsOH Al»OXRD^^-y^,Tt 0 

so-y^/US. sec-l/^vUg, tert-^^S, n-^^fM x 

tert-y' h^v^S, n-^^A-;*-^ 
tf*W e,tL, Cj~C s 7;V^^Ii: LTtt, fc > = A'£, 1 -7"P^r:/U^ x 2- 

AS, 1 — °>x=,pg % 2 — ^x^SHri^if f,^ c 2 -c s T/w^-^S 
<»r LTii, s^^^g, l-ynt'^S, l--ff-=.^m, \-^>=f~;^m 
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-omm. ?^>mt&. m*am. £&mm&* yf^&m, 

5 ^, p - h/wn v^/v*^®^ ^-fef-^-^Kifi, ^^pi'Sl 

10 -^x^/-;i/7^y, h y * (t KQif-vxw;^) , Dv'y, ta"¥— ^ 
*#&S8ii^**^fcSt;Lfc»£\ ^0»»i2Stt (S) ft:, (R) .ffov^f Jx 
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h'&'S&'Sttfc'&mti. ^Jx.Hr^©«fc5*^-hTi5[itT#5 (Scheme l) 0 
(I") ( j •) (Scheme 1) 



[5$«K R 31 tt, 




( I ' ) ^«x.lff h-7 t Ka7 5V (WT, THFiftt. ) . 

f;^;^7? K (#T, DMF£i2i\ ) , S?pt 77U*/u**5/ K (J^T, D 
MSOfcle-r. ) , Tir h~ MJyl^<D#yn h^tt^^f, tfS-A'* t 

1 O^S© MJ zc-f-^T 5 >\ i?sf/U7Sy, 4- (N, N-i^p< 

15 t'Uv?y (JUT, DMA Pi: 121% ) «0^&Xtt£*>3 V'tt&& 

0lC~+200t:T55r^~4 8 fi#Ps1£/S£-itrc>:£&> Sfcli^t^x/^yi, 
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5 tt-g-fe (D l±*fJtSrs= bvit&m (I") £THF, v^5vi^-x^ 

io s?5v^lm J ^Ii^x^-c+2o < lc~+2oo , x:^?as^?5^^fg~4 8 8#p B mj&£-£5i 

^-4 8B#P^^^^-frS^&. &3VM*#Jxtf LiAlH,, NaBH«, NaAlH 2 (0CH 2 CH 2 

15 ±ia-$3£ ( i') > d") 3a±v (i) ©fls-g-ttrt, ft<oi5<c^Fte. 




(I'h (I") 
*fcl± (I) 



(IT) 



20 s^u (o T f t ,P' ±1/ Q li^t / y ^© 6 -fit fcli 7 - 

ftfc^TS ; Mn*m&T, Li,MgBr, SnR 3 ,B (OR) 2 ; M* fiL 
i, MgBr, SnR 3 > A1R 2 , B (OR) 2 > ZrCp 2 Cl (^^, Rfi* 
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*3rv-K, T-fe h~ h U jvm^-fn h^&m&fe<&<P, tert-7 

i-hVVJ*. ^l£7fcSf#y?A, 7y{kirv/£i^©Mit^ 0.001-0.5^1: 
<DPd (PFh 3 ) 4 , Pd(0Ac) 2> PdClj (PPh 3 ) 0.001-0.5^1: 
© Cul ^Omik&tyKDft&T. & Z\>^$ft]?&T, +20 C C~ + 2001C-C5^f*a~4 
10 8 B^RfS £-£6;: iKiDfl-g-fc (D , (I") (I) «r«36i-*f 

ir^T-#5„ Z.<0$k, (M = Hj^THF, ;\s*$<D^— 

XMM-?% ST-tr^y K(m) [M = Li, . MgX (XliAD^yl^$:^t)]^V^ 

15 x^j;<, ztbizztiiz, Mtimhyr/v^r^^x^, sfc&fd^ h y 

T/Vn^->*!>^{k-g-^)i:^ffl^^:Tpll-C^5 CM) [M = SnR 3 , ZnCl, B(0R' ),] 

fflV^ - t Oc £fc(lJr )(M' =B r, I)©^, Z.<DW ) (M' = Br, 

I) t (n')^^J^f^, THF, -^rt^/Uo:— r^^m^^-T^lfe®^ V^^s 
20 ^(D^tTK^^^^, DMF, DMS O, Tir h - b ]) /V^O^^ P h Vftgii 

^o^rg-S-iM'K o~io^t©h!;xfyv7^, -^W;^ eyv? 

^(O^^&fcSVMS^&^hy $g£7k^y£i^ 
f©SM, 0.001-0. 5 ^SOPd (PPh,) <, Pd(OAc),, PdCl 2 (PPh 3 ) 2 h$^ 
25 [2Pd/Cl|<2/<7V??Agt#©#£T, 0. 5-5^0^^-^^^^^^ 

(t^n^-h) ^tf^fc^S^SCl^KiioTkJblS-^:* ( I ' ) , (I 
") Tfcfctt (I) ^^$tl5^t)^®l5iT?t 5o *fc<m') (M' = Br, I) &t0!I 
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thf, i/^^zc.-T=^^(o^-T/^mm. b^^y^comtAzm 

n-y^^U^^A, tert-T'^^'; ^^A^T-y ^^L, (BT ) (M 
' = Li)£Lfc&, O.O01~0.5*£fttf>Pd (PPh 3 ) 4 , Pd(0Ac) 2 , PdCl 2 (PPh 3 ) 2 *$<D ' 

^7^!?A^iHK, (IT) fcKJS^Tt&BTC-t 2> 0 
5 (n') (p' = no 2 ) (n') (p' = NH 2 )-?>sm#ftte, Jt . 

i^Lfcft-a-^ (I") ( I ' ) (H') (P 

' = NH,) h (IT) (P' te*;W*y7 5 K, 7^y^T5 Kf©7? KS£^-f) 
-coigm^&fi, _hiELfc>(t-a^ ( I ' ) ri><b (I) ^J&S-g-MSrffiv^^i: 

fc<k^«»(III)&SVM4{t;^(ia , )t©fijS-eK3g-C^ 5 '(Scheme 2) . 



(St^, Y R 8 , R 9 , R l \ R 12 i5<tt/mimi-^llL7tii*?) "C^^n-o 



(SCf, Y, R 8 , R 9 , R l \ R'^itfrnttgU^fgLfcilO) 




15 
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TR^wya h^ttttttSJttfcSV^^jLtflDjg^il^, 0.0001-0. 5 ^ft© Pd 
/BaS0 4 ; Pto 2 . Pd/c^E«rttjKtf 5att**aan«5cK «£ 5^i£>^J^fi o. i~5 
«.®LiAlH 4 , (i-Bu) 2 AlH, v>#7>£ffl^5 t Ko>^Wfcfij£» M^TJD* 

-fb-a-fe (in) (m' ) ojKitife&3$^<o 0 

(nr ) ttWitf. Mj^-r5T^r^v^{b-a-% (m) (m=h) &th 

t>U< M^-C-30 , C~ + 150 e CO^-e^!j^|f LiAlH 4 , (i-Bu) 2 Alh\R 3 Snh\ 
Cp 2 Zr(H)Cl,Cp 5 TiCl 2 -RMgX (Cp 14 n ^ ?Ji=/l/S, R ft (£& TATA'S, 

w4xP>*0!lx.rf a >7 3g, N-3- Kx^-yy^* $ K, N- /n^ ^ z^yyf * 
©^pyw^timrilcJ: *)fk-&«5 (Hi') (m* = Br, i)Kg&-ets 0 

(Scheme 3) 

it^m (HI) (M = H) te#i;tl3\ Scheme 3 C/Tti ?^^S?S®-Ct O, 

h ]J 7i-MX7-fy-2 0~+5 0lCT-5^~4 8 BSrlHISJ5S**5^r«fe 
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^thf, v^^^^-T/^cnmmbz^n^tibom&Bm*. mm* (e 

tO) 2 P (O) CC 1 3 t n-7r/H; f^A^OtiD TVMt&tfo*- 1 0 
(Scheme 4) 



O » 24 M 



R 8 R 9 r *V 

10 B r £fcllC e C 1 ^(D&mm* (H) R 21 ttTK^J^ C,~C 5 .7 

R 17 R 18 ) v- (CO) j-R 19 (it^, &lfi^lilftl2£|i5|giT*&£ 0 ) •iSr^-t- 

,(CH2)p 



15 (itf, ^IS^temilE^iiXfco,, ) i^Kli 

V(CH 2 )k— W 

ThZM^&mO <DmM<Om% (Scheme 4) £fi, tlSt5 4" h fcfiTA- 
20 ft KK^^w^v-^iw^-f K. !) V Jl^f^UATtfUK, 
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- 1 o o°c~ + i o otK'5^~4 8H»Sts: £fc«fc 9 t^=— ^ 

flc (HI) (m= 0 , M=H, Y = OH) *fS3t^$ 5 0 TA' => —/M* 

ST, t L< Urn&SSMKffltffi^Ot- 1 5 0 fx? 5 #13- 4 8I«M 
SSJto: ti-J; •? Tv-Mb^t>L< li^-xyv^ (m) (m = .o, m=h, 

10 Y = C,-C s 7/Va^S, tfcttC,~C 5 7^#>''f/i'i) Sr»i5S-Ct5. . 

h^MJ/K hA^, THF«S<BigMSfc»&«K - 30t-120tT0. 0 
15 0 0 1 -0. 59i©aS^^», «ttfSc (OTf) „ B F 3 • OE t 

20 T'>MtfcZm7Lt£. THF, ^bp^^A hA/a:^, 7th=h , ;A'tS 
©®?!5#&j!SE l K 0. 0 0 1§f-0. 5lf©CuCl, CuIfc£VMSfBl& 

*©«fls^»roff*ET, *rjE&rsT5>'«ro , c~+i o o"ct5^~4 s mm 

S^^Ciia? (HI) {m=0, M = H, Y = NR 2S R 26 (5£<K NR 2 \ 
R 26 «K^^aLfcil9) }«r*3fiT5ii:3P"T?*5. i©*ftT?K56-CSf 5 (m) 
25 {m=0, M = H , Y = NH R 16 (St«K R 16 ttgCfcJStt Lfcil ■> ) } fc*TU 
THF, ^oL^vV^-rA^^-xA^M, hA-a^y, ^•fP^JDfcfcti. 
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*9J—fr, tert-y^ J -;K ^(ozfn b:Httftt»*£*>5VMi 
^tifjoMl^ > o-io ft© h y xf /i-r ^ y ( v;x^j ^ y, try 

S5«fciftS©#ftT, *>5^Ht##aEfl^ ^i-S^yl^#Vgfe^ n 
Sffi-S-KtSfcJ: 9 (HI) {m=0, M=H, Y = N (R 16 ) - (CO) (CR U 

r 18 ) v- (co) j-R 1 *^*, r i6 ~r 19 , j iazvvnm-femLtzm 

10 9) } S5I1-5 5. 

(HI) (ra^l-3, M = H, Y = — NR J5 R ZB ; R 26 , R 26 ttgtlC^gl 

TV - 20t-+ 1 5 0tt5^~7 2WSt5:il:i v (Iff) . {m 
= 1-3, M=H„ Y = NR 2B R 26 (:£*, NR !S , R 26 ttRfcSIS bfcii 9 ) } 

fcHiji-f 5^£#t-£5. r©^-e«jg-es:s (in) { m =i~3, 

20 M = H„ Y = N H R 1 6 (sfctK R 1 6 HgEKUSI* Lfcii 9 ) } K*fU ±12 (Iff) 
{m=0 x M = H, Y = N H R 16 (5£<K R 16 HUl^i Lfcil «J ) } ©*<&(:: 
Ri^5<Dkmffit£ffi£Kfcfc£ <9 , {fc-a-ife (M) {m = 1 ~ 3 , M=H, Y = N 
(R 16 ) - (CO) (CR l7 R 18 ) v- (CO) j-R 19 (5*;^ Ri*~R^ j 
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15 mn& J *<Dtcit><Dfflfcm.f&maz y %m, xr^^M, urn. n&sre 

^■>7p tr^^vu-fe^p-*:?* yteZWfetiLho^ti&fe&W&O'? -1 
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w&nv&btmyM. n-«fe*k i«, bmms***pltv<*t- 

m.Z^LX^Ti>£*>\ * 7 w-#J<D^it#8il^ M;ttf*B«FfJ : # 2868691 

^&J:tf|5^ 3095355 ^^k^{Cfefc$*LT^5„ 
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m&mt. zbtMmL mmn. %<m, #mL &inm matt?? h- 

<0 fc 12 fig J* i o Tl^{k £ ft -5 o £ftfel±*fca!«©B (fcfcJfcft & 

io nmm 

i) KJ&&fmfflffliflLft. i"fcbt>i 8-2 stT, ^Ste;?*, fcitUS 

7A^o?F^77-f- (75 yissL&K.2:&) ZR^tio w b ? 

it ; 

4) jtulS-fiSit (I) ©lW£/Sflfe©*3gtt:7n h y CHSfcttlH) ftttft 

*H& (NMR) ifc (3 0 0MHzXli2 7 0MHz, #^|&4fi^tt^Htf 3 0 
0MHz).i3ia!/$fcttIf^^.h;ViT'iSLfc : 'H NMR tt^iwJlJg L 
25 4l>l!8!Jl^W;l'**i'K'(DMSO-d„ DMS O - d 6 ) hZ> ^il 
I^do^A (CDC1 3 , CDC1 3 ) <£-Cg!l^U {k¥>'7httl4f h7^f-/W 
7^ (TMS) SrSSpt-rSx/V^fii (5ppm) T-^$fr. f-^ #m&l4T!2K 
i£oT^£*L3 : s, -M.B. ; d, "3$ ; t, Hgj$ ; q, WMB I m. ;. 

33 



WO 02/066445 



PCT/JP02/01575 



br, 

5) TiaOBS^-^fflV^fc : n-^arf-V (Hex £tcl*^*-?y) ; Ac Z-fc.^/U 
£; Ms Tf FD 7/^d^^^*^S; E 

DC 1- [3- (i/xf/V7?y)^ot>] - 3 - sL^-^fJ^ifi'M % KtfU&& 

Diffractometer: PHILIPS PW1700 
Target: Cu 
Motiochro. : Graphite 
Tube Voltage: 40kV 
10 Tube Current: 30mA 

Divergence Slit: 1° 
Receiving Slit:. 0.2 mm 
Scatter Slit: 1° 
Range: 3-40° 2 8 

15 

<^«1 i-{i,l-i?^^-/v~2~y nn'- /v) -i-^^/i- H'^y^y (4a) > 
Bt& i, i~5** ^■^-2-7 p p tr^yw x^f;v (2-^;w-3-ytv-2-'f 

;U Tirx— h) (51. 5 g, 408. 2 nmol) % JfrfltfH (I) (2. 02 g, 20. 4 mmolh l» 
J} ;l/7 5 > (56. 6 mL, 408. 2 mmol) *3«t LP l-* f/H:'^? (54. 3 mL. 

20 489.9 mmol) C THF (480 mL) ig&£3Ii5ST 2 Nf^SJS KJ&*$%28*§ U 

a^f- text-?'?/!'* f-tVzxu— Tfr (200 mL) -ScAP*.* ^i&tJ&^^&Ttttt} L 

TK^^'^inx., v?^pp^^^ (500 mL x 1, 150 mL x 3) Tifetfi L,fc. ttttlJK 

25 tt&BfrSrJHUK: £ 9tt£ (60 , C/5~6 Torr) LJI^tt^^A^: .LTft. 
7t (49.07 g, 72%) 0 
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4a: 'H NMR (CDC1.,) 5 ppm: 1.40 (s, 6H), 2.28 (s, 1H), 2.28 (s, 3H), 2.4 
9 (br s, 4H), 2. 69 (br s, 4H). 

5 2 AT 4 -(3-^nn -4-7^tn7x^) - 7 - [3^f;V-3- 

(4 - * f-jV - 1 - t'^y - 1 - 7>-/U3-4, !) y*JT 5 V (2a) 

> 

1) igfl^^/U (200 mL) 7-* a P-6-- b P - 3// - U 

1 1-9 p d-8-- h p - 3// - y (^3:1, 52.0 B ; 

10 Leonard , /. Or#. CAea. 1975, 40, 356-363 KfEfc) fei'VDMF (0. 7 mL) 
^Px.4#f^P^Jt^Lfc 0 M«OTLh/Hy (L50 mL) £APx.£ 
5,fcfl||SLfc. 3 ?>l^ 2 04ft0igLfc0L mSfCv 5 * p p * * > 

(280 mD&APXL, M-ea#Lfc„ Z(DMMm^ 3-?Bn-4-7^tP7=!) 

> (36.9 g, 253.6 mraol) ©-{y^D/V-/V^ (760 mL) SrJSTL-fcc £ £ 
15 {Z'J? Via * ?l/ (300bL) «rJPx.20*CT?20 4)-a«iLfc o *^T^^-^^ (600 

mL) StAIIx., 20°CX'Mn*ffi.Vtz o ifc«l&$g&U ^-fr^ (200 mL x 2) T? 
St^U JflETIEiU'Lfc. 9 J— A* (1 L)-7k (120 mL) (C#P 

x., Tk&T&^Lft^t) V y xfyV7$ >' (30 mL) SriDxfc. 1 I*W!» 

ttJRWtraiJRU * (700 mL x 2) Tifc^Lfc. MM (65 g) £ T 

20 -t b=.b y /v (i.2 D t?»p^yj%L, mm-rz, t n&Msvhz a- 9 n p 

- 6 - =• b p - 4 - 'J =./U) - (3-^PO-4-7/l/tn7i-^) 7^ 

> (54.6 g, 67%) Sr^fc. 

2) (7-^PP-6- = |-P-4-+t/!l-/l') - - 4- 7^*d 
^zn^/U) (14.2 g, 40.1 mmolh l-(l, l-'S t f- fr~2-~fv t°-/V)-4- 

25 jif;V^7i/> (4a) (10. 0 g, 60. 1 mmol) % ' 3 ^ffcffl (D (380 mgh *3«t 
tfx h7^(> y 7i=/V*^7-f <1.39g) ©DMF&ffc (70 mL) 
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{C50tT*l§{§£ 15#H|ili:fc&, W^/\s7*y (l..39mL, 100. 0 mmol) £ 
140lC^50^IBHIH^Lfc.SiS»«:St^a«l6L.atf* (300 mL) 
SrflPxfc. M*g^xf;l/ (200 mL x 2) TJttttl, fttt, «Lfc„ 
-> !/ jitfiVli J K$ u-r y urn /ft^i* - * 9 / — ;P ; - ^ ^ y — 

>V) fc#U Btfy£-fZ>- hnfr - 4- 7;VtP7i-^)- {7- [3 

- ^ f-A- - 3 - (4 - y =7vV - 1 - h'^-y v?~;U) - 1 - -?=5-=->v\ - 6 - - h a - 4 - 
*-flfy-,V} 7^1/ (3a) (7.25 g, 37%) £f#fc 0 




jQC' 



'CI 



3a 

3a: 'H NMR (CDClj) 5ppra: 1.54 (s, 6H), 2.28 (s, 3H), 2.53 (s, 4H), 2.82 
10 (s, 4H), 7.21 (t, J = 8. 7 Hz, 1H), 7.59 (m, 1H), 7.99 (m, 1H), 8.08 (s, 
1H), 8.80 (s, 1H), 8.81 (s, 1H). 

nhD#3a (3.69 g, 7.64 mmol), (5 mL)33 .fctMfcl&jfc (1.71 g, 30. 

6 mmol)©^ / — >V (100 mL)~7K (50-BL)(B»ift*r 20^IW»a$-B:fc D 
15 T. KJSiKte 10%^^-f h y ^i^&ffcOO mL)Sr*Dx., ^ffiT 1 Bf ^«#Lyh« 
*>i?7'f FT'StilLi^., g^&^y-A' (150 mL x 3)-Ci£#U If ?rili 
LfcO^Tk (100 ml)%toZ$Tm®)$:m&l>. ^^^7K-ei5t#t7t 0 ^J±T$£ 
@#Jfci-6T5; y 4 -(3 - ^aa -4 - 7;^n7i-/b) - 7 - [3 
- /- 5vV - 3 - (4 - * T^JV - 1 - t°-<7 i/-/V) - 1 - y^" = ;U]-4, 'J 
20 (2a) (3.02 g, 87%) £ff fc 0 

jOc f 




2a: 'H NMR (CDC1 3 ) 8 ppm: 1.55 (s, 6H) , 2.30 (s, 3H), 2.53 (br s, 4H), 2. 
80 (br s, 4H), 4.53 (br s, 2H), 6.93 (s, 1H), 7.11 (s, 1H), 7.17 ( t, J 
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^8.8 Hz, 1H). 7.53 (a, 1H), 7.88 (s, 1H), 7.93 (dd, J = 2. 5. 6.5 Hz, 1 

H) , 8.58 (s, 1H). 

<-o-J&0j|3 (7-^n*-6-shP-4-*t , /JI=/l') - (3 - ^ a n - 4 - 
5 7/1/^0 7x^/1/) y> 

I) 2,5-^ya*-l--hP'<>fV (4. 32 g, 15. 4 nunol) ©THF^I (250 

• nL) Sr-lOSnc^iPL, 0.88 M®7i-/vy f^/THFSHU (19.8 mL, 17. 
4 ounol) £*$>o< OjBTLfc. 30#&, DMF (5. 4 mL,. 69. 6 mol) 
kJ>o< 9 £-20^*^*16 Lfc.^ttfc****** (100 mL) Sr»nx.^^m. 
10 £$<l$3£rg1fg?^7VU (80 mL x 2) Tttffl Lfc. £ ft*, ftttll^ *>ft5£ 

(5.66 g) £7-te h> (50 mL) lC^j$Lfc 0 *}£T» ^ ©^ffi{C Jones 

g$3£ (20 mL) &#o< flflnx., SIStWtfc. RJ£«K:>f *J-fu*<j—fl,* 

MUK-Vks mm^fr a 2mo 1 /-Lfcmtl- h]) $l*7k&i& (100 mL) ^rAPx.SI 
15 iL4-7'D^-2--FD^|f|6 (1.95 g, 52%) &#fc„ 



1H), 14. 1 (br s, 1H). 

20 2) 4-/n*-2-= h P3£&#g£ (1-80 g, 7.83 mol) £0.88 N aKfifeffc^ M» £ 
(10 mL), HSflii (133 mg), 4 y/nf;l'7/l'3-/l' (0.7 mL) ^r77P 
ZftSrjJWLfcasfe, t K7^>" (1. 1 mL) £i^>o< Di 

^Sr7kT«E#--r-5 t i-7n*7V b^-frM (1.73 g, 96%) tf&htilt. 




'H NMR (DMS0-d 6 ) 6 ppm: 7.80 (br s, 1H), 7.98 (br s, 1H), 8.25 (br s, 
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jCC 



CO a H 



Br 



'H NMR (DMSO-d 6 ) 5ppm: 6.62 (dd, J = 1.5, 8.5 Hz. 1H), 6.95 (d, J = 1. 
5 Hz, 1H), 7. 56 (d. J = 8.5 Hz, 1H) . 

3) 4-7 r u*Tyby-*® i (1. 63 g, 7.55^01) (»i;/^7^^y (1. 
96 g, 18.9 mmol) &£V2-* h*->^fi (25 mi) ^DXL, 7 mmfiQ&m 

ffil^tz* S®*^7v^y (1.45 g) £lMiL£b^6 1%fflmmLTc 0 #T>-E- 
-T7k^^ (30 mL) §rJp^, Ltf*><®#m, £/&fe£ag&, Woi: 
t57-/o^-3tf-^t/!)y-4-t> (1.67g, 98%) £#fc 0 



'H NMR (DMSO-d 6 ) Sppm: 7.69 (dd, J = 1. 9, 8.4 Hz, 1H), 7.89 (d, J = 1.9 
Hz, 1H), 8.04 (d, J = 8.4 Hz, 1H) . 8.14 (br s, 1H). 

(1. 67 g, 7. 42 mmol) £flP;t, 95lC~100lC-? 1 BfRfl^ 

^LfCo 5JS&£7k (50 raL) ^4fc*aa^tfc c *-C»Lfc&, 

-yp^-8-=FB-3#-^t/J)y-4-tyo|5 5.6 : 1 (1. 3 g, 6 

5%)£#fc„ 



O 
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'H NMR. (DMS0-d 6 ) 5 ppm: 8.15 (s, 1H), 8.27 (s, IH), 8.61 (s, 1H). 

Z<Dm&y>> (l.26g) £^/&#]2-l) bmm<D%&X' (7 - - 6 - - h p 

- 4- ^-i-^V =JU) - (3 - ? P P - 4 - 7/UpJ-p 7 - T *y (1.38 g. 7 

HN 

Br -^-^N^ 

(7- - 6- = h n -4- ]) -)V) - (3 - ^pn - 4- 7;l^tn7x = 

'H NMR (DMSO-d 6 ) 5 ppm: 7.46 (t, J = 9. 2 Hz, 1H), 7.77 (m, 1H), 8.13 (tn, 
1H), 8.25 (s, 1H), 8.73 (s, 1H). 9.33 (s, 1H), 10.37 (br s, 1H). 

1)2, 5-v?^"p^= h u-<>-t?> (80g, 285 nmol) ODMF (500 mL) fem^ 
"yT>itm (I) (38g, 427 mmol) $r^P^ lOOTCX' 1. 5 6#f?fi}£?4> Ltz 0 SJ&*&£ 
Lfc^, h/l^ix (750 mL)-7k (1250 raL) ZMzitc. &V>-C~ir 7 -T h (5 

o g) ztox.-\-ftiz.mwvfc&, ^mvozw^Ltc. mmzmzv. mmmzfc 

(500 mL), 1%T>^-TA (250 mL x 2), tR (250 mL), mv&L^A (500 mL) 

-^aq&sfo^^-tf^fcijjt^ii-SJIftHJgft (61.4 g) *'&it s z.fr*mm. 

(270 mL) KlgMfU 8Wfce&— 7kfd& (330 mg. 1.35 mmol) £ 

tf*#l'j«:**fltiftbfcft, **#BB«T4l.5l*IHHJ|»Lfc c ^»ft£«*U 
(200 mL)&i/>T^*/~/w (loo mL)-Cifei*Lfc."*|R£:«ff 
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tkl«, ^tvu (250 mu iz^ym^tmrnmrmwirfto m&t 

. LM, ^^$©14-7^^7^ y?=.A>T% K (40g, 186 mmol, 65ft) £ 

jOc cn 

J H NMR (DMS0-d 6 ) 5 ppm: 8.10 (d, J = 8. 3 Hz. 1H). 8.21 (dd, J = 1. 8, 8.3 
Hz, 1H), 8.57 (d. J = 1.8 Hz, 1H) 



^CONH 2 

10 

'11 NMR (DMS0-d 6 ) 5 ppm: 6.61 (dd, J= 1.8, 8. 4 Hz, 1H), 6.81 (br s, 2H), 
6.89 (d, J =1,8 Hz), 7. 17 (br s, 1H), 7.46 (d, J = 8. 4 Hz, 1H), 7.79 
(br s, 1H). 

15 

2) 1 ) Tr#fc 4-^P^-T^ h 7—^7 5 K (40 g, 186 mmol) tr^py—fr 
(400 mL) (d^fi?Lfc 0 £ ftfcft?frT«#Lft#"e>, tM^A^F3r->K (54. 
2 g, 93 mmol) &M?L. .fr^Vi&Wt*?-/!' (60.1 mL, 744 nunol) IrfTU 1.5 

iSWIflJ&itfl". Lfc. StSS^ili Ltzfe, zK (500 mL) t>(;_gtg£ (40 

20 mL)£fln;tfc 0 gtJET^SSt^ hlZ.7k (200 mL) ^r^Dx.. l"fM£}tI& bfc„ Rjft 
7-7* P^E- - 3tf - y~4-±y (35 g, 156 mmol, 84%) £r#fc„ 

7-7"p^ - 3ff- ^t / !/ y-4-^- x ^ 
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l H NMR (DMSO-dJ 6 ppm: 7.68 (dd, J = 1.7, 8.5 Hz, 1H), 7.88 (d. J = 1. 7 
Hz, 1H). 8.03 (d, J = 8. 5 Hz, 1H),' 8.14 (s, 1H). 

3) 2)T'#fc7-ya^-3ff-^t^J)>4-ti' (35 g, 156 mmol) 
5 (56 mL) £}g#?L 90"C©fft^J:T'W^Lfc o ^tlicR*S*ffll 120*C£HT»C» 
*>JfeiSfe«jl«ISS (56 mL) «r^ft<5o»TLfc 0 *TJ*T«^e>fcll*IW90 , C 
fcTjbn$$&#Lfc 0 K^ttSrMt Lfc#, 7X* (1.5 L) dfctt, flfttJLfcHfc 
&*J&U * (500 ml)T-}fc#Lfc 0 &&M«t 7-yn'^-6-=hP - 3ff - irfy 
y ^-4-^>t 7-7'p^-8~- hn - 3tf - *c-T /y >-A-tfy <dU^ (*3 3:1, 

10 37 g) Srftfc. 

ZiliZm.<k , ?*~/l> (205 mU^il/DMF (2.5 nL) £M 7L 2 S#Pd] AOHftSSlE L 
fc„ £j&*££j)£/±TM§£[§Lfc 0 :WCi/^DD^> (370 mL) &inx_^*g. 
l-TJt^L^^lb 3-? P o-4-7^o7=y > (21. 9 g, 151 mmol) (D-f 
C'V-^ (1.1 L) &f££?gTL$ bfc4mmmftV± 0 fcfcW\z.^*D-l<' (1. 

15 1 L) fraPA.«tJ!a!*Sr«I&Lfc Q 3£*&K:«fc ■? (7 - 7*n ^ - 6 - - h p - 4 - *-rv 
V =/W) - (3 - ? P p - 4 - 7yU^-D 7^-/V) Z 5 (42. 7 g, 98. 4 m 

mol, 72%) frfcfc. 




(7 - /u^ - 6 - - h P - 4 - ^t , /!)=;l') - (3 - ^ P P - 4 - 7/l^P 7x- 

20 A-) 7^ VW&M. 

'H NMR (DMSO-d 5 ) 5 ppm: 7.52 (t, J = 9. 0 Hz. 1H), 7.81 (m, 1H), 8.15 (m. 
1H), 8,33 (s, 1H), 8.86 (s, 1H), 9.54 (s, 1H), 11.16 {bis, 1H) 0 

4) (7- y'v^r - 6 - =■ ho - 4- %-t)/V =.fV) - (3-7cn-4-7;^c7 
25 ^-/U) T$>j&@^ (42. 0 g, 96.8 mmol), l-(l, ^/U-2-^n tT=/U) 
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-i-tJ-frt'^? (4a) (19.3 g, 116 mmolh M/^W^ (47. 2 mL, 

339 mmol), ©DMSO (400 mL) &$fc:oH-C«JEETB££&* fit***©*^ 
&3|alfTV\ 3 £flS0H (I) (460.8 mg, 2. 4 mmol) > h ^ VxsA'* * 7 4 V 
(2.53 g, 9.6 mmol), m&'<y i?$ & ( II) (543 mg, 2.4 nunol) SrJn^80°C 
5 t?-9«Fia«#Lfc. EM^ISi: LfcffcRIfe^/V (750 mL), l%TV^r-Tzk 
(1.5L) ^ft?*?^ h (50 g) M;LT}g#bfc 0 ^ig4fc£^Lfc&, 

#$Sii&&fa£&7k(5oo mLX2)-e^u, h jj ^at-ISM, ^ffT 

^^@*Lfc„ a^^^^^/l-^ ^/-^^M (10: 1, 130 mL) 
x.tt#L*ffflt)^f(f^bfc 0 i$i©^£7ir h- h V/U (100 mL)T'.^>?5feSr^TV\ 
10 f£$sm: <9 - h Pft 3a (23.3 g, 48. 3 mmol, 50%) £#fc 0 

< 1 > 

2 ftfcT 5 /ft 2a (6.08 g, 13. 4 mmol) . T 9 V /Hfe (1. 

38 mL, 20.1 mmol), ^1x^7 5^ (2.8 mL, 20.1 mmol) HXUEdC (3.86 
15 g, 20. 1 mmol) © DMF (100 mL) j&jfcfcSfefflT-fcflMP Lfc. * y ^ 

g£ (0. 46 mL, 6. 71 mmol), f> V scf-J^T 5 *S (0. 93 mL, 6. 71 mmol) joJltKED 
C (1.29g, 6.71 mmol) %1&7L. * ftSM^Ufc. £J5&««:M2k (300 m 

20 L, g Wi: -T Z> la £#fc (3.41 g, 50%) „ 
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la: 'H NMR (DMS0-d 6 ) S ppm: 1.44 (s, 6H), 2.15 (s, 3H), 2.35 (br s, 4H), 
2.64 (br s, 4H), 5.85 (d, J = 10. 3 Hz, 1H), 6.33 (d, J = 16.9 Hz, 1H), 
6.58 (dd, J - 10.3, 16.9 Hz, 1H), 7.47 (t, J = 9. 1 Hz, 1H). 7.84 (br s, 
2H), 8.20 (br d, J = 6. 1 Hz, 1H) , 8.64 (s, 1H), 8.69 (s, 1H), 9.88 (s, 1 
5 H), 10.01 (s, 1H). 

<nmm2 > 

3 (Djjfex-'&tc (7-^p*-6- = i>d - 4 - y y - (3 - 9 o 

P -4 - 7/^P7x-^) 7^>t 1-(1. l-*J* ^/u-2-7°p y ^ 

10 (4b) ^-^J2-2)3) t R1iO*&-C^^%T5 7 «J2b ^#fc D -ft^ 

2b zmmm 1 ^i^^^-e^^ ib £#fc„ 

#3b\ 4b li-a-^d 3 1 mm<Djjmx\ 1 - * v^^rc 

3? 9 y?rfflv^Mu/cc 



15 lb (l&*£87%): J H NMR (DMS0-d 6 ) 6 ppmU. 43 (s, 6H). 2.61 (m, 4H), 4.18 
(o, 4H), 5.84 (d, J = 10.2 Hz, 1H), 6.33 (d, J = 16.9 Hz, 1H), 6.56 (dd, 
J = 10.2, 16.9 Hz, 1H), 7.44 (t, J = 9. 1 Hz, 1H). 7.80-8.00 (m, 2H), 7. 
95 (m. 1H), 8.60-8.70 (m, 2H), 9.85-9. 90 (m, 2H) . 
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2b (Jfc*79%): l H MR (DMS0-d 6 ) 6 ppm: 1. 47 ( s , 6H), 2.64 (m, 4H), 3.65 ( m , 
4H), 5.55 (», 2H), 7.43 (t, J = 9.2 Hz), 7.52 (s, 1H), 7; 65 (s, 1H). 7. 
82 (m, 1H), 8.20 (m 1H), 8. 39 (m 1H), 9.64 (s, 1H). 



4b (1|X^73%): "H NMR (DMS0-d 6 ) 6 ppm: 1.39 (s, 6H), 2.31 (s, 1H), 2.64 
(t, J = 4. 7 Hz. 4H). 3.75 (t, J = 4. 7 Hz, 4H) . 

<"g^$|5 4 -(3-^P p-4-7/U^-p 7 ^-/U)-i,6-*-rS }) > i? 

(5) > 

(2.5 DfCjfTG^ (84. 2g, 1.51 mol) t 1.5mol/L^ (605 mL) 
-*c-tyy-jV) - (3 - ^ P P - 4 - 7;l,tu 7x^) 7 ; 30 1 

®hfr>o 3o g -fos+4 0^pLfc o smmmm^m^ftw:, 50<c^l2 

m^TR^^-h y VJ»7k®® (450 mL)£ l^TK^^hy !>A7K^-T?PH^ 
7-8 1CU W<MWLtz 0 mm^/V ( 1 L) & <£ If ir 5^ h (300g) ^iOx 

w<«#«, •fe7'f f**ii§£?Tofc 0 thf - gtg^^ ( 1:1i i L) 

eOTCT-tgjlL, %kMit&® (108.76 g, 98%) Z'&tz. 





5: 'H MIR (DMS0-d 6 ) 5 ppm: 5.77 (s, 2H), 7.43 (t, J = 9. 3 Hz, 1H), 7.60 
(s, 1H), 7.80 (m. 1H), 7.94 (s, 1H), 8.18 (dd, J =6. 9, 2.1 Hz, 1H), 8.39 
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(s, 1H), 9.72 (s, 1H). 

. ju (4 C ) <o$m 

5 1-(1, l-v f ^ i f-yU-2-7*D "Jls (350 mg, 2. 3 mmol) V "7 -I* 

(480 mg, 3.45 ramol) (D * fvV^fvl-ir h > (MEK) l&ffiS? (10 mL) IC^p^E-T 
ir h — V V (0. 176 mL, 2. 53 mmol) &JjP;L, &tiLX' 30 #iJfe#Lfc„ KJSWt* M 

ek-cwu ?tiiL/i 0 M&^fciu ^js^^-tt (0.439 g, femm 

Bfttttifc. 

4c 

10 4c: »H NUR (300MHz, CDC1 3 ) 6 ppm: 1.40 (s, 6H), 2.31 (s, 1H), 2.68 (br s, 
8H), 3.52 (s, 2H). 



< mww 3 > 

1) it&#5 (1.0 g. 2.72 mmol) . [4 - (1, 1 - - 2 - /a f - 

15 1 - 5?=./W]T-t h~ h y ^ (4c) (624 mg, 3. 26 mmol) fc hU 3L^/^T 

(15 raL) <t DMF (3. 5 mL) £7JC/tfc 0 r.<D?&£i&ifi££M L$I£TjlH.5u £ 
^S^-f'^^f^^SSfTV^, h V 7 x^*^7^ >' (35 mg, 0. 16 mmol) 
*5iWftift^7v?^^ (A) (18 rag, 0.08 mmol) SrJD* 80*C-C 4 «NB!«# L 

At'M, MffT^»©*Lfc„ Bit* * V *^*7A^d^ h (ftlfc* 
*5-tb-t9 j-a,) fcfl-L, BftJfc-r5*2/^II >?ik&tia2c (1.07 g, 82%) 
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NC 




2c: 'H NMR (270 MHz, DMS0-d 6 ) 5ppm: 1.48 (s, 6H), 2.56 (br s, 4H), 2.70 
(br s, 4H), 3.73 (s, 2H), 5.54 (s. 2H), 7.42 (t, J = 8. 9 Hz, 1H), 7.51 
(s, 1H), 7.64 (s, 1H), 7.81 (ro, 1H), 8.20 (dd, J= 6.9, 2. 4 Hz, 1H), 8. 
39 (s, 1H), 9.64 (s, 1H). 
2) {t£®)2c (500 rag, 1.04 mmol) i7^U;^ (0. 36 mL, 5. 2 mmol) N 
h V ic^T $ > (0. 22 mL, 1. 56 mmol) *5 £V EDC (297 mg. 1. 56 mmol) 
<DdUF (7 mL) ^SrHf&T— Bftft#l,fc. M^iET@±L, fi«T7fc 
(70 mL) a^ttfeltiiLfc. ®££*#J;tf*-i*/-/i^jfcfr 

^L^#^ti7t@^#i§r7k-^^V-;HcT^ H B aL, B«Jti"5 fettle- (3 
38 mg, 61%) . *#fc 0 



NC 




1c 



lc: 'H NMR (DMS0-d 6 ) 5 ppm: 1.44 (s, 6H), 2.50 (br s. 4H), 2.67 (br s, 4 
H), 3.71 (s, 2H), 5.84 (d, J = 10. 1 Hz, 1H). 6.32 (d, J = 16. 9 Hz, 1H), 
6.56 (dd, J =16. 9, 10.1 Hz, 1H) ,7.46 (t, J = 9. 2 Hz, 1H), 7.84 (br s, 2 
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H), 8.18 (br d, J = 6.8 Hz, 1H), 8.63. (s, 1H), 8.67 (s, 1H) , 9.89 (s, 1 
H), 9.99 (s, 1H). . • 

<S&Sfi0!f 4~ 2 5 > 

5 4 -(3~? P o-f7.^D7s-^)-4,6;^t/!) V5*7 5 V (5) 

TlC^-tJ: 5 KIT* / * 2, {k-^ife l«Ufc (scheme 5) 0 ^ft^'ilCD*^ 
* h^7=*— * 1 0 iC^-fo 



Scheme 5 
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<£j*09 7— 1 2 > 4 <D£-$ 

5 MR h^r- ^fl&.'ffclBLfco 

<-g-^0!l7> 

4 g : ^.^=./VT{f^'y^ a? n 5^ h'CD 0.5 i THF (360 mL, 180 mmol) 

^Tki^T^b, 1. 3-^3: h^v-Tir h V (21.93 g, 150 mmol) ^STW:. 
7kftT30#IH»#LfcflL (18.4 mL, 195mmol) IfiTl 

f£*U liiaD SiFSfc 1,1- t**-^ h^r'>^ ^ - 2 - /pf^/v 

OL^=r/V (31.36 g, 97%) Srftfc. 

W 1,1- t^fxh^^^f^-Z-yof-^ xXf/V (15.00 g, 70 
15 mmol) t l-^^t^7v?^ (8.41 g, 84 mmol), JStfbfS (I) (350 rag) , 
l-yxf^7^y (9. 7 mL, 70 mmol) „ &THF (150 mL) KftftU 2 
f&««ELfc. Kf£J*7fc, EJ&ifcfc'BuOMeSrflajt, 3N W 6N 

20 i«t5r 4g (15.30 g , 86%) &#fc„ 

<*«ffll8> 

4o: 1-(1, l-vMfvV-2 - T'P t'^/W) fc'^y 5» - 4 - 2i— /U 4fc [ffl^f i 
Lt4- t Fo^Vk^'J **«l©^ifet»C-C'6'j« ; flit* 54%] 

(6.0 g, 36.0 mmol) & THF (100 mL) K&fllU NaH (1.73 g) &i:tf3?te 
25 ^Tvv (7.7 g) fciTO*., MT-B$j$Lfc„ g^^IiL, zKSrflnx.^ 

M&SfS£^/M=:I&HIU *<^T, 4N M-llFR^A' (9 mL) Srf&TU 
^lSfc«fc«te4rjaJR, ftflfcU 4o-HCl (4.0 g, 51%) &»fc„ 

56 



WO 02/066445 



PCT/JP02/01575 



9 > 

>£»J (2.5^3;) ^fflv>, ^J««8l0^fcf|iDT^J* ; JR*42« (6.0 g. 
40.0 mmol), fy^y (3. 50 mL) <D * i?f u v * is&fa (60 mL) £7j<?£T 
fRftU ^^W^pi) K (5.6 g)ZM*.1t 0 ifijT^o< 

«6*^^^^A±T«ftLfc. fli^ilgt^ 4m (7. 
80g, 85%) Sr^feH^t LT^#7t„ 
<^«»J 1 0 > 

4r: l-Cl.l-v'^^yU^-ypfc-^^f^y^^ (5.0 g, 33 mmolh 2-^pp 
^/i^^/^-^ (4.7 g> 50 mol)i 3-7^-7- f, y ^ A (35.0 g> 233 ^ 
1). (9.2 g, 66 mmol) 3vVoc ^/u^r ^ > ( 150 m L) izMffi 

U JxfS$:£3 B^Mig^LfCo «£$c£ET©£U ^Sl^^xf/^^p 

Lite gl^iUHSLfci, ««*Ift»:x:?SWrjg#U 4N i£® - gt^c 
TAt (17.0 mL) £AP;L/c 0 ^WL-Tc^aMigU gcJE^iSS LXit^m 4r (7. 
44 g, 79%) LT#fe 0 
<£;&0!l 1 1 > 

4s: l-i?^f;l,-2-/Dt*z;l,)tV7v?> ( 5 . 0 gf 33 mmol), T * y 

P-hy/U (2.6 g, 49 mmol)£> (50 mL) 

mm. 55 < CT4 9#^m#bit 0 sjcs«sr«ngu, mmmmut^ 4 S (6.5i g , 

96%) ?rffife^i:LT#fc 0 
<-&l£Ml 2 > 

4v: ^^xy-^^ySI 3 - ^^T^ (4. 0 g, 17.8 mmol), */l> 

(2.94mL, 26.7 mmol), ^^y^A (2. 96 g. 21. 4 mmol) <DT±b~ 

hv^mmm (40 mu z 2.5 m*mm£ittc 0 *gi^£Miiu m 

Sr'BuOMe (20 mL) Irgfc^ L/t 0 $l?£££:iig$§ 'BuOMe (40 mL)^Bx, 
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. 3N£gft (30 roL x 1, 10 mL x l) Tfc&tti Lfc„ ttttjf^f' 6Nfcffltfci~ h ] ) -^tK ' 

£T;to;t, v^PP^y (40 mL x 1, 20 mL x l)T*ttit| 

■ Lfc D mmm*®.^ ®mnt&<&) 4v (2.44 g . 98%) ^mwKt^xmt.. 

4v (3.94 g, 28.2 mmol) £ v 5 ac^A^ — r /I' (20 mL) tC^fl?L, 
5 7}C?£_hra i L&#e>, 4N£gg? - BJ&^A' (7.8 mL, 31. 2 mmol) £i&TL7t 0 

^ £ Qik&W 4v • HC1 (3. 78g, 76%) £ 6 1 LT#fc 0 
< HI&^J 2 6 > 

10 1) h I! :xfvU7 5; V (5.5 nL, 40 mmol) (O ^ 9 J — fr&WL (30 mL) ^ 
ilf?v^f^7^ y^^S (3. 26 g, 40 mmol), f^^f hf^^^B^K 
(11.8 mL, 40 mmol) joitfl- (1, 1- ^ ^ - 2 - 7"p fc^/M t ^ 'J 5» 
-4-*y (41) (3.3 g, 20 mmol) fcAPKlfco 7 tirKfttftfts NaBH, (1.13 g, 
30 mmol) frfc Lfc. 5%T y*-T7k (80 mL) tfc 

15 It, *?9xxn}9v (100 mL) £fln?Lfc 0 ag^flfefc-fc 7^ h«iBU. 
?dp^> (30mLx3) TJifefrLfc. "^»» U •> 
7 is, (20 g) T*iSLfc. ttttfc*ttU. fcfcftSBfcfcBffT, 

SfiagJK) lOO'C/O. 1 mmHg) k [I'd. 1-2?* - 2 - 7"p tT=/U) - 

4 - t 0 ^l) i/^ f;V7 ^ > (4aa) ^feJ^fH £ LT^fc . 

20 2) 7-/o*if < -(3-?no-4-7;l'to7i-;W-4,64ty!) Vv 5 ?^ 
(5) (557 mg, 1.52 mmol) , 4aa (383 mg, 1.97 mmol), h V *7VU 

(12 mL) , (D DMF (2.4 mL) j&$l-xt L-T , iETEI, S*-fi& . 
£l/*3jftf£&3leJfrV\ M)7x-;u*^7^> (24 mg, 0. 09 mmol) , 
y-y-^K (H) (10 mg. 0. 05 mmol) ^AflX, 80*0^ 3 Lfc 

tiiUfcc (x 3) , tt*Mfctt*®lfifciSfci*U ^ 

.3) T$/#2aa (690 mg, 1. 43 mmol) £ T 9 V A*Wt (0. 49 mL, 7.2 m 
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mol) , >yxf;v 7 ^ (0.30 mL, 2.15 mmol) *5£tfEDC (410 mg, 2.15 mm 
ol) <D DMF (8 mL) J&*£&£ifi-?-(!feSI# Lfc 0 &J&?£«/±7W5fe L, ft 
*£(cS#7k&7Jn;i, SlF«=t7vHCTttfflL&. ^M^tR (x 3) % fi&fp^ifoK 

©ask^u 0*fis^hy »jETjSjK*«*ufc. umm 

fcf+U #f>tbfcam»Sr7K-^^/-/uicxTO^L, @ ft £1- Stella 

a (127 mg, 16%) &#fc 0 




1 aa 



laa: 'H NMR (270MHz, DMS0-d 6 ) 6 ppm: 1.32 (br d, 2H), 1.44 (s, 6H), 1. 
10 76 (br d, J = 11.2 Hz, 2H), 1.99 (m, 1H), 2.15 (br s, 8H), 3.10 (br d, J 
= 11.3 Hz, 2H), 5.84 (d, J = 10.1 Hz, 1H), 6.33 (d, J = 17. 0 Hz, 1H), 6. 
56 (dd, J =17.0, 10. 1 Hz, 1H) , 7.46 (t, J = 9. 2 Hz, 1H) , 7.84 (br s, 2 
H), 8.19 (br d, J = 7.2 Hz, 1H), 8.63 (s, 1H), 8.66 (s, 1H), 9.91 (s, 1 

H) , 9.99 (s, 1H). 

15 

<^M®12 7 > 

I) &f&M4m$l<Djjmzm£Xgl&l,tc (7-yn^-6-=hn~4-*t 
y'yyv) - (3-^nP-4-7^tD7x^) T*yMWti&&7k-?i? S — 

20 -/V—A*) - (3-yon-4-7^n7i = ;k) 75> (3. 0 g, 7. 55 mmo 
1) 1 CO^^SpCT^UfcT-fe^^y 4ab (1. 76 g. 9. 06 mmo 

1) , &£tfh yxf/U7^ y (60 mL) tf?DMF^jf (9 mL) (C*fLT, ^tj£ 
TliftM, gH?g&£)/>5$!^£3i5jm\ h y y (118 mg, 0. 

46 mmol) , gj^y? 7 v? ? i>, (n) (51 mg, 0.23 mmol) *m tl Z^ZX 3 l$M . 

25 &W\^tc 0 S^^lSafct, ^JETW?r@5febfc a ?gjtKSW7ic£7jO;t s 
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3ab: 'H NMR (270MHz, DMS0-d B ) 5 ppm: 1.48 (s, 6H). 1.66 (m, 4H). 1.95 
(m, 2H), 2.14 (s, 3H) , 2.33 (s, 3H) , 2.79 (br d, J = 11.6 Hz. 2H) , 2.97 
(m. 1H), 7.48 (t, J = 9. 2 Hz, 1H), 7.80 (m, 1H), 7.88 (s, 1H), S. 16 (br 
d, J = 7.0Hz. 1H), 8.73 (s. 1H). 9.45 (s, 1H) , 10.45-10.55 (br s. 1H). 

4ab 

4ab [-£r}&m 1 ^^SCICT^ ; JbPfS69%]: 'H NMR (300MHz, DMS0-d 6 ) 5 p 
pm: 1.31 (s, 6H). 1.45-1.72 (m, 4H). 1.77-1.93 (n, 2H). 2.11 (s. 3H), 2. 
21 (s, 3H), 2. 70-2.95 (m, 3H), 3.10 (s, 1H). 

2) - Fd<^ 3ab, IN MM (22.5 mL. 22.5 mraol) , fci^©* (2.09 g, 
37.5 mmol) ©^/-A- (70 mL) 1. 5 B$fg|i3d£ $*fc„ RfcWi£: 

50*C£Lfc&. IN TkWtiti-hU *A7fc&& (22. 5 mL, 22. 5 mmol) fcARx., 
50tT'30#«U S^ttSr^ffii Lfc« % -fe7-r h'CltittLfc 0 , aaE«r»» 

^a-c^u mmzmffiLtc'&. &mzmw&&aa3L* mwt^/^xmm 
tfc 0 (x 3) , «iflifttt*oioifcas*L, i7RiitM)-)if 

#Lfc„ MfcL*l!feit®b, B«Ji1"5r $/ff2ab (2.78 g. 76%) 
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HN 



jo 



N 




2ab 



2ab: 'H NMR (270MHz, DMS0-d 6 ) 6 ppm: 1.50 (s. 6H) . 1.66 (m, 4H), 1.92 (m, 

2H), 2.13 (s, 3H), 2.33 (s, 3H), 2.79 (br d, J = 10.8 Hz, 2H), 2.99 (m, 

1H), 5.53 (s, 2H), 7.42 (t, J = 9. 2 Hz, 1H) , 7.50 (s, . 1H), 7.57 (s, 1H), 

5 7.80 (m, 1H), 8.21 (dd, J =7. 0, 2. 4 Hz, 1H), 8.39 (s, 1H). 9.63 (s. 1H). 

3 ) 7 5 / ft 2ab ^mmm 26 - 3) t wimtumx- a mt^m iab 33%) 



10 lab: l H NMR (270MHz, DMS0-d 6 ) 5 ppm"- 1.46 (s, 6H), 1.63 (m, 4H), 1.86 (ra, 
2H), 2.10 (s, 3H), 2.30 (s, 3H), 2.74 (br d, J = 10.8 Hz. 2H) , 2.92 (m, 
1H), 5.85 (d, J = 10.0 Hz, 1H), 6.33 (d, J = 17. 0 Hz, 1H). 6.56 (dd, J 
= 17.0, 10.0 Hz, 1H) , 7.46 (t, J = 9. 2 Hz, 1H) , 7.78 (s, 1H), 7.81 (ra, 1 
H), 8.18 (br d, J = 6. 6 Hz, 1H), 8.62 (s, 1H), 8.66 (s, 1H), 9.88 (s, 1 
15 ' H), 9. 99 (s, 1H). 
<HW12 8> 

3 - ZfT=-^ ^*y-?\sfrh&$L Ltc 4ac 80%) t (7 - 

20 7^5: ffiV\ ±BMMM2 7 tmWktefr&T^ 3ac, 2ac*3£tf lac 
Lfc„ 
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MeN^ 

4ac 

4ac: l H NMR (300 MHz, CDC1 3 ) 5 ppm: 1.97 (t, J = 2. 6 Hz, 1H), 2.28 (s, 
3H), 2.38 (dt, J = 2.6, 7.7 Hz, 2H), 2.46 (br s, 4H), 2.53 (br s, 4H), 2. 
61 (t, J = 7.7 Hz, 2H). 



MaN 




0 2 N 



3 ac 



3ac: 'H NMR (270MHz, DMS0-d 6 ) 5 ppm: 2.13 (s, 3H). 2.33 (br s, 4H) , 2.47 

(br s, 4H), 2.59-2.73 (m, 4H), 7.48 (t, J = 9. 2 Hz, 1H) , 7.79 (m, 1H) , 

7.90 (s, 1H), 8. 14 (dd, J = 6.8,2.4 Hz, 1H), 8.72 (s, 1H), 9.38 (s, 1H). 
10.42 (br s, 1H). 




MeN ^ 2ac 

10 2ac: l H NMR (270MHz, DMSO-d 6 ) 8 ppm: 2.16 (s, 3H), 2.36 (br s, 4H), 2.47 

(br s, 4H), 2.60 (t, J = 6. 5 Hz, 2H) , 2.72 (t, J = 6. 5 Hz, 2H) . 5.86 (s. 
2H), 7.42 (t. J = 9.2 Hz, lH), 7. 46 (s, 1H), 7.58 (s, 1H), 7.81 (m, 1H) , 
8.20 (dd, J =6.8, 2.7 Hz. 1H), 8.37 (s, 1H), 9.60 (s, 1H). 




a 

lac 

15 lac: 'H NMR (270MHz, DMSO-dJ 5 pp ffl : 2.15 (s, 3H), 2.32 (br s, 4H) , 2.46 
(br s, 4H), 2.60-2.69 (n>, 4H), 5.86 (d, J = 10. 0 Hz, lH), 6.35 (d, J = 1 
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7.0 Hz, 1H), 6.65 (dd, J =17.0, 10.0 Hz, 1H) , 7.45 (t, J = 9. 2 Hz. 1H), 
7.81 (br s, 2H), 8.16 (br d, J = 7.0 Hz, 1H), 8.60 (s, 1H), 8.78 (s, 1 
H), 9.86 (s, 1H), 10.00 (s, 1H). 

5 <m&M2 9> 

2a (2.40 g, 5.3 mmol) , 10%/-? 7 'J <? (170 mg) ©THF (15 

nl) - (15 mL) &-&&*7k%^m%T \ ^ffi.'T* 12 Lfc 0 £ 

J* - * f S-Zls) KttU 7?/fr [m/z = 455 (M+l)] (l.69g, 70%) £f§fc 0 
10 nOT $7 1$ (330 mg, 0.73 mmol) t EDC (278 mg, 1.45 mmol), T ^ y /Pgft 

(99 MLjfc'ir^Fyxf^r^y (200 M l) ©dmfm (2 mU ^fit 

— fft^LfC S^^t-2W7K (40 mL) g^^TVU (40 mL x 1, 20 m 

15 TMfc-fZt Stbt-TZik&m lad (200 mg. 54%) P>tLJt 0 




lad: 'H NMR (300 MHz, DMS0-d 6 ) 6 ppm: 0.96 (s, 6H), 1.99 (s, 3H), 2.00-2. 
25 (m, 4H), 2.25-2.60 (m, 4H), 5.73 (d, J = 12. 9 Hz. 1H), 5.81 (d, J = 1 
0.4 Hz. 1H), 6.30 (d, J = 16. 9 Hz, IH), 6.48 (d, J = 12. 9 Hz, 1H), 6.59 
(dd, J = 10.4,. 16.9 Hz, 1H), 7.45 (t, J = 9.1 Hz, 1H), 7.80-7.92 (m, 1H), 
20 7.90 (s, 1H), 8.20 (dd, J = 2.2. 6.7 Hz, 1H), 8.61 (s, 1H), 9.80 (s, 1 
H), 9.92 (s. 1H). 

<MMffl3 0 > 

it^Azc (333 mg, 2.18 mmol). Hl^WXfc H* V K (764 mg, 2.62 m 
25 mol) te£Tf2,2' ~T *J l> 7*^ P ~ hV A* (4 mg, 0. 02 mmol) <T>m&% 
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£80 < C'C2l}=§ff8i&#Lfc o Z<Dmmz.fc<&fa 5 (670 mg, 1.80 mmol) % 
7i?$J* (II) (10 mg), t-y7s=^^7^y (24 mgh DMF (1. 3 raL) 

^i^hiixf/vrr/ (7 mD Ztox.. 8ox:t 4^r^m^brc 0 s^^^t- 

Pdj(dba) 3 (dba = dibenzylidenacetone) (15 mg) SrSDX, MMT £ h I" 4 B#R5 
5 ®#L/t 0 *Jfr«, mtfiV VJ±fr®®. (50 mL)£;&D;i, Ltf fb < ®W L 

fc 0 @<Fg£^^ (50 mL x I, 20 mL x 2) T'ttttSL, #$SJ1 & 

f-;uT$ y) l;#U (1.02 g ) 

(500 mg) £ EDC (345 rag, 1. 8 mmol) N 7 9 ]) A-g£ (0. 123 mL, 1.8 mmol), 
10 h y §y (0.25 mL, 1.8 mmol) *5<tt/DMF (4. 0 mL) ^^V>H^^!) 1 

hi)if;U7?y) fcttU *#kftfcift:|#&Sr (180 mg) dTirh 
= h 'J /u£'>i;3JU;L, ij£ffate£i£fc 0 S bCT-tr h=i h y/i/ (4 mL) £#11*:, 
JtSBTJJlffLM^-rMfCWffltttllftLv Btti-TSflsiMb lae (95 mg, 
15 a»i&*2l»«:»fc Q 



lae: l H NMR (300 MHz, DMS0-d 6 ) 5 ppm: 2.14 (s, 3H), 2.10-2.50 (m. 1211) . 
5.82 (dd, J = 1.5, 10-2 Hz, 1H), 6. 29 (dd, J = 1.5, 17.1 Hz, 1H), 6.52 
(dt, J = 6.0, 15.8 Hz, 1H), 6.58 (dd, J = 10.2, 17.1 Hz, 1H), 6.67 (d. J 
= 15.8 Hz, 1H), 7.42 (t, J = 9. 1 Hz, 1H), 7.80 (m, 1H), 7.90 (s, 1H) , 8 
20 15 (dd, J = 2.6, 6. 8 Hz, 1H), 8.51 (s, 1H), 8.56 (s, 1H), 9.88 (s, 1H), 
10. 03 (s, 1H). 

<^J3 1> la-2 Y'SJV&M (la-2TsOH) 
z^f S—sU-ffiWt^/l'fem (1:7, 140 mL) iUb&toi* (10.00 g) 
25 WL, iJx*«ilb-C[3t^/-/»' : TO^A'(l:.7 1 10 mL)-Cjfcfr) 1 
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fcixSiSjdE^, sty-hfr^yx/uftym (TsOH) • lTKfP^J (7. 37 g ) £31^/ 
-^-Rlfccnfvl^ft (1:7," 20 niL) ftig O ? / - ^^f-jV 

(1:7,. L0 mL) Tift^l LX#6 ftS^SrMTAPX/to 3 E$TO#|£ % 

±/5jcLfc»£}I&Ifc, ^/ET70 C C, 5f$ft!mJ£U ^{(^#j£«&i£<il (1 

5 5.96 g) t LTl#fc 0 

la-2TsOH: 'H NMR (DMSO-d 0 ) 5 ppm: 1.49 (s, 6H), 2.27 (s, 6H), 2.59 (m, 2 
H), 2.81 (s, 3H), 3,06 (m, 2H), 3.28 (m, 2H), 3.48 (in. 2H), 5.91 (d, J = 

10.2 Hz, 1H), 6.38 (d, J = 16.9 Hz, 1H), 6.62 (dd, J = 10. 2Hz, 16.9Hz, 
1H), 7.10 (d. J = 7.9 Hz, 2H), 7.49 (d, J = 7. 9 Hz. 2H). 7.57 (t. J = 9. 

10 0Hz, 1H), 7.72 (m,. 1H), 7.93 (s, 1H), 8.05 (dd. J = 2. 5Hz, 6, 8Hz, 1H), 8. 
88 (s, 1H), 8.94 (s, 1H), 9.39 (br s, 1H), 10. 10 (s, 1H) , 11.32 (br s, 1 
H). 

<H2t&0l|3 2> la-3^$& (la-3HCl) 
15 THF (40 mL) IZfc&yo la. (1.549 g) &Mz.MW L, Zfr£Mi® [TH 
F(6.5mL) X'fcm LXmbtlZt&m&Tk&L, 4 #^gg& -.ftgfc^/l'Mc 
(2.37 mL) &ffiTlstc 0 7R^T5B#fWm#Lfc^. i&EU ^ffT^b, gSffift 

&vo*m&mfr a. 89 g) t Lxmc 

la-3HCl: l H NMR (DMS0-d 6 ) 6 ppm : 1.75 (s, 6H), 2.86 (s, 3H), 3.25 - 3; 90 

20 (m, 8H). 5. 90 (dd, J= 1.9, 10. 3 Hz, 1H), 6.39 (dd, J - 1.9, 17.0 Hz, 1 

H). 6.86 (dd, J = 10.3, 17.0 Hz, 1H), 7.58 (t, J = 9. 2 Hz, 1H), 7.74 (m, 

1H). 8.04 (dd, J = 2.7, 6.8 Hz, 1H), 8.22 (s, 1H), 8.97 (s. 1H), 9.05 
(s, 1H), 10.47 (s, 1H). 

25 <MMM33> U-2t&mm. (la-2HCl) 

THF (38 mL) \Z.\t&m la (1. 27 g) S^LMb, AM 

fe&.n-ffi%z.^3-^®m d.28 mu &ij§TLfc 0 ^uT-Mmft&M$t. 

17 g) <btT#fd 0 ZVm&Mi (0.16 g) & 
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-fy/D^/-^ (ipa)-thf (r.i, 10 bl) ^mm^^tmmm.^7ovx' 

8 mg) £ Ut / #fc D 

la-2HCl: 'H NMR (DMS0-d 6 ) 6ppm: 1.55 (s, 6H), 2.80 (s, 3H), 2.90-3.80 (m, 
5 8H), 5.90 (dd, 1H), 6.39 (dd, 1H), 6.70 (dd, , 1H), 7.55 (t, 1H), 7.75 
(m, 1H), 8.05 (dd, 1H), 8.08 (s, 1H) , 8.91 (s, 2H), 10.30 (s. 1H) . 
TimftVr : (Unm) (C 27 H 30 C1 3 FN 6 0 « O. 1IPA • 0. 5H 2 0 t Lt) C, 55. 11 ; H, 5. 
39; CI. 17.88; N, 14.13; (##ff|£) C, 55.26; H, 5.19; CI, 17.72: N, 
14. 12. 

10 

<mt&W3 4> la-mmM (la-HCl) 
THF (3 mL) \Z\t^m la (150 mg) &mx.X'&btlZ>&m&7k'ft U jf 

WLt£tfL>4Mfei£m-&mx- : ?ji<&m m u u fc. m-c-m 

15 la-HCl: l HNMR (DMS0-d 6 ) 6ppm: 1.45 (s, 6H), 2.78 (s, 3H), 2.61 (m, 2H). 
3.02 (id, 2H), 3.10-3.75 (m, 4H), 5.85 (dd, 1H), 6.39 (dd, 1H) , 6.70 (dd, 
1H), 7.58 (t, 1H), 6.80 (m, 1H), 7.92 (s, 1H). 8.20 (m, 1H), 8.65 (s, 1 
H), 8.70(s, 1H), 10. 10 (br. 3H). 

20 <UMM 3 5 > la- 2 t 'SfrWjttiL (la-2MsOH) 

THF (30 mL) la (1. 50 g) SrAPx^U MTlIttLftiSfe ' 

3^^ ^V^>SI (MsOH) - TKFmm (1.99 mL) SrJfiTLfc. 
-Bfe«#Lfc&, THF (15 mL) fcAl*.j*Su 8JET?£iftU aHfk-^WSrSfe 
(1.98 g ) £ Lt#fc„ 
25 la-2MsOH: 'H NMR (DMS0-d 6 ) o ppm: 1.48 (s, 6H) , 2.34 (s, 6H), 2.81 (s, 3 
H), 2.40-2.70 (m, 2H), 2.90-3.80 (a, 6H), 5.90 (dd, 1H), 6.39 (dd, 1H), 
6.55 (id, 1H), 7.54 (t, 1H) , 7.75 (m, 1H) , 7. 95 (s. 1H) , 8.10 (m, 1H), 8. 
84 (s, 1H), 8. 87 (br. 1H) 10.04 (s, 1H). 
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<20§#I3 6> la- h vvVStig (la-TsOH) 

g^gf^^/U <70 mL) Wt&W la (1.00 g) U lfitll$L/j:i^ 

0.25$£^7- W^^^^-M^f-^ig^ (8.27 mL) ZffiT Ufc D £ 

5 a-c-zi*injift«sufca,.aiR, ^jbetssjiu wmit<&®) (1.23 g > 

la-TsOH: 'H NMR (DMS0-d 6 ) 8 ppm: 1.46 (s, 6H), 2.28 (s, 3H), 2.50 (m, 2H), 
2.80 (s, 3H), 3.06 (m, 2H), 3.20-3. 70 (m. 4H), 5.90 (d, 1H), 6.38 (d, 1 
H) , 6.60 (dd, , 1H), 7.10 (d, J = 7.9 Hz, 2H), 7.40-7.60 (m, 3H) , 7.80 
10 (m, IH), 7.92 (s, IH) , 8.10 (n, 1H), 8.70 (s, 1H) , 8.79 (s, IH) , 9.35 (b 
r, IH), 9.98 (s, IH), 10.20 (br, IH). 

<HMJ3 7> la-^L? l/i/XjV*yM)& [la-4£H a S0 3 H) z ] 
Tirh> (4 mL) fcfls3"4fc ta (100 rag) U iifCi# Lftri* <b 0. 

15 5Mfe^?yi/XJl'fr>m-T-t F^ffi (0.4 mL) SriBTUfc. 

#Lfc3L ttR, *JET1£*U M4l3£»*efeBft (89 mg) ittUfc. 

la-^CH.SOjH),: 'H NMR (DMS0-d 6 ) 6 ppm 1 . 1.46 (s, 6H), 2.60 (in, 2H), 2.70-2. 
90 (m. 7H), 2.90-3.80 (m, 6H), 5.90 (d, IH), 6.38 (d, IH), 6.60 (dd, IH) , 
. 7.50 (t, IH). 7.80 (m, IH), 7.97 (s, IH), 8.12 (m, IH), 8.76 (s, 2H), 9. 
20 40 (br, IH), 10.03 (s, IH), 10.50 (br. IH). 

<»J3 8> l*-2 =-9 is [la-2-(CH 2 S0 3 H) 2 ] 

T± h> ( 2 mL) la (100 mg) &&#U L<fc*Sfe 0.5 

$S ^^^^x^/i>^ie-7ir WfeWL (0.8mL)£ ?gTLfc D 
25 LfcSL it&> »jB=Tf£i*U *«ft^»«rfifeBflc (122mg) t Ltftfc. 
la-2-(CH 2 S0 3 H)/. l H NMR (DMSO-d 6 ) 5 ppn>: 1.60 (d, J = 2.6, 6H), 2.70-3.00 
(n, 13H), 3.20 (m. 2H) , 3.60 (m, 4H) , 5.40 (d, IH), 6.60 (dd, IH), 7.60 
(t, IH), 7.70 (m, IH), 8.00 (s, IH) , 8. 10 (d, IH), 8.92 (s. IH) , 9.00 
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(s, 1H), 9.80 (br, 1H), 10.20 (s, 1H) . 

<^J60»J3 9> la'2^->^y^;U^y^M (la-2PhS0 3 H) 

T± h> (3 bL) K^Wla (100 rag) U iM^L/j:^?, 0. 

5 Sm^-O^^^^^ygg-T-fe h^jgift (0.8 mL) «:«TLt. gi&T-«fe& 

«JETfti»U afJKfls^fcSfeatt: (60 mg) Htifc, 
la-2PhS0 3 H: 'H NMR (DMS0-d 6 ) 5 ppm: 1.49 (s, 6H) , 2.60 (a. 2H) , 2.81 (s, 
3H), 3.10 (m, 2H). 3.30 (d, 2H) 3.50 (d, 2H), 5.90 (d, 1H), 6.39 (d, 1H), 
6.60 (dd, 1H) 7.32 (m, 6H), 7.60 (in, 5H), 7.75 (a, 1H), 7.92 (s, 1H), 8. 
10 07 (m,. 1H), 8.88 (s, 1H). 8.96 (s, 1H), 9.40 (br, 1H), 10.10 (s, 1H). 

<H3£#!4o> la-mmm (ia-i/2H 2 o) amma^hm d) 

it^m la (9.00 g) t % T-irhV (126 mL) «r*Px., |*3ta 53^^^^ 

mnLtz. mm^±izmm^tim. rt?a 24^*^7^ 

15 IHa»l*TJfr*PLfc Q 4ffffl«|fc&i8fljU «±4fe«:7-fc h^-CifcfrU i$j±T 80^, 4 
B>IH!IEj»LT, atMfc£>fe*ttft&l*A (7.32 g, 81%) i:LTffc 0 
l^ioXRD/^->Sr@i|^L, #*&A«r.Affl*SA#£-f-5. fcfc, m 

4#®#Jfc*-^ (2 0, ±0. 2° ) 
20 7.1° % 10.6° % 11.9° . 12.2° , 13.8° N 17.3° , 18.4° 

I R (KBr) v cm' 1 : 3376, 2809, 1676. 1628, 1562, 1535, 1497, 1421, 
1213, 1177. 

: 131~133t 

55#MMJf : (ttJMt) (C 27 H 28 C1FN 6 0 • 1/2H 2 0 ibt) C, 62. 85; H, 5. 66". N, 
25 16.29; (##rfit) C, 62.68; H, 5.58; N, 16.14. 

<^J6W4 1 > la-l/2H 2 0 Alfel^©ig (2) 

la (150 mg) Id. hJ^^ls (3.0 mL) SrADx.. K»iK©$£giS. 
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■-C69B£ig«#Lfc. ««««r5iSU, *Jt*J-& h/^^TSc^U MffiT 60^, 
6l*IWftjftL-caH^*«r»ltefeeft (131 eg, 87%) £ LTftfc. *H 

<mMM4 2> la-l/2H 2 0 AS^|M$ (3) 

{fe-frffe la (150 mg) l:, THF (1.0 raL) SrSPx., 70*CtcAp^l L 

fc„ Hflc*«3fe^»cie#Lfc«, t*«ftatf u**se»^^>- (1.3 b d &v$>o< 

(1:2) TifefrU ^J±T60t:, 6liaMIS:jftUT««fl5*»Sr«ltfififS*t ' 
LT#fc (90.5 mg, 59%) „ X R 9 - > I* ASS&i&ftS:^ htc 0 

Ttm&Vr: («■#*) (C„H M C1FN R0 - 1/2H 2 0 £ Lt) C, 62.85; H. 5.66; N, 
16.29; (##Ht) C, 62.68; H, 5.58; N, 16.14. 

<HJS#I4 3> la-l/2H 2 0 Agt&fi#©WK U) 

-fb-^fe la (200 Dg) 'tw,'fflEgf^^ (2-0 mL) £1)QZL. f^M 70t{cW L 
7t 0 H***3fe±fc*#Ufcft* »»«r»#b*^fe, (3.0 mL) &*}>o 

(1 = 2) -Cifcifr-U MJ3ET60TC, 6 £M|£jR LT^&te£^£r&Sf 
i&£LT#fc (119 mg, 79%) „ *tefiOXRD/<^->liASgil#S:^Lfc. 

<H»J44> la-2TsOH AS^M^ill (D 

^jj£f!j3 10*ifeT?jlbtl.fcftfeil (568.23 g) \Z^9 S -fr (3.41 L) frJP*., 
fc#P> ($#jggjft 90 rpm) , rt?a26TC*T?l6^W*>*tT?&iPLfc 0 *rttJ03 

^Jh^^y-^-eft^u ^jETeot:, 20 hfk. 75 < c, 12 R>n 

8»LT*«fc^*fc#*fefS*i: tT#fc (488.57 g, 85%) „ 
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(2 0, ±0. 2° ) 
3.3° , 6.6° , 7.5° , 9. 4° . 13.9° v 17.4° % 19.1° 
MM. : 208.5~2tO°C 

TtmftVt : ($f mm [C 41 H 44 C1FN 6 0,S 2 ' 1/2H 2 0 (la-2TsOH-l/2H 2 0) t Lt] 
5 C, 57.23; H, 5.27; N, 9. 77 ; S, 7. 45 (##f®) C, 57.05; H, 5.09; N, 9.7 
4. ;S,7. 45 

<HJfcM4 5> la-2TsOH A SJ|£»&#91MS! ( 2 ) 

£Mffl3 KDjj&T'&btltcmffi£k (148 mg) y ^ P fyl^T^a (5.0 

T^fc (133mg, 90%) 0 *ig|a©XRD^^-y|iAl^S WUfc. 

15 <HJte0!|4 6> la-2TsOH A^^^^CO»(3) 

H;6S#iJ3 1 ©^SfctMS-fetufc&jfcifl (107 mg) \C THF (8.0 mL) ^JPx. 
£^&-e65B#fMj»L/c 0 Mftfr«»U W&THFT-^L, «EET 
S^ISJRjaLTWJH^WtSliXfeiefiiL-Cftfc (97 mg , 90%) . ^ 

20 

<H2£0!i4 7> la-2Ts0H A^fa^OiSiSi (4) 

^Jfe«»j3 10^fe"t?^fcttfcffilfeia (147 mg) |:7th=FV/l' (6. 5 mL) Srj&P 

25 L, «J£T60*C, 6a|fl«LXW^5:«feifa (113 rag, 77%) H 
-C '#fc 0 #JH&<*> X R D '< ? - -y ft Al^fTe U fc. 

<HI#J4 8> la-2Ts0H kWk&KOlkWk (5) 
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Hik#ij3 1 <Djj&:X''&t>tllLfa&& (158 rag) \L^?J-;V (2. 5 mL) £Mx.. 
±fy*^?/-/i< : mm^j-ju (1:5) T-ffifrU MJ±T 60t\ 6 ^ffl^L, 

5 mM{k&®£mn&%$&k tx#fc (125 m g , 79%) „ *m©xrd/^- 

<^»]49> la-3HCl-4H,0 AMMI (l) 

mmm3 2<njjmx~nbntc%8.&M} (12.73 g ) iz.*?;~-ju 010 mL) & 

MftLKtf ^mm^^ (120 mL) Wo<0j|TLt ^<7>&&jj3:£$#L 
fcLfc. ^^fc^^L&T^U 75%J1££&#T, Mt*3 aflilL, 

«js{b£*b (10.00 g) zm&fa&tLxmc 

7G-3?t##f : (thrill) [C 27 H 39 C1 4 FN 6 0 5 (la-3HCl-4H s 0) £ LT] C, 47. 10; H, 
5.71; N, 12.21; CI, 20.60; (##Hit) C, 47.29; H. 4.67; N, 12.31; CI, 
20. 45. 

*##*T (*-^7^y^-S) : (tt*|£) 10.46%; <#*rfl£) 1 
20 0.20% ; 10.15% OSftjKJ£ifc) . 

<^Jfe^!l50> la-3HCl-4H,0 Ai^^COil (2) 
HJg^j3 2<D^?^T-#t ) ilfcte^ B a a (0.400 g) (17 mL) £ 

*U mMik&to (0.242 g) frfcfefcftfclxTWfc. *^S©XRD/^-y 
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<mmms 1 > i a -3Hci-4H 2 o ' am&a#omi o> 

nMM3 2<Dfr&T^btltz.m& (0.400 g) fc* (8.0 mL) ZMA., % 
«TMM*Lfc. H*#*£»::*»Lfc«, «#L4#6r-fcl^ (50 B L) «r 
^m-C7JPx.fc 0 Wttlfc&ttl&U ^j±T80t, 7Bfr|BI«;jftu Mfl^ft (0.1.4 

<HSg#l52> la-3HCl-4H 2 0 Al^f a f$©i^ (4) 

^Kffys 2o*&^»p,nfctafefi (0.400 g ) itr-th- hy* (e m 
sor, 7*m«;ftLmft:*tt (0.300 g ) LT»fc. *»fi©x 



<^J£0!|5 3> la-3HCl-4H 2 0 ASUg&fcOSSSl (5) 

SfeifeWS 2©^j5fet?#&nfca»4 (0.400 g) (2,0 mL) £AP;i, & 

(30 mL) ClTLf;. tfttlfc&MUftU ^iETSOTC, 7^11, tlMYb^ 
^ (0.313 g) SrlifeefttLT^fc. *fe|OXRD/^-yttASfefiftfe ' 

<^»J 5 4 > la-H,S0 4 

la (l-09g, 2. lSmnol) I^^A- (80mL) MxT^L, gflKR (0.68 
■1L. 12.5mmol) ^ftfig^^Srap^-C^fl:* 2SmL i Lfc»IK* (4. 31mL, 2.1 

£Sfc#U 60tT 4 Mi^EI^U X««(Dflft« (i.27 gl 97. 8*) £*§fc. 
■H NMR (270 MHz, DMS0-d 6 ) 5 ppm : 1. 45 (s, 6H), 2.79 (s, 3H), 2.90-3.50 
(m, 8H). 5.86 (dd, 1H), 6.34 (dd, 1H), 6.59 (dd, 1H), 7.46 (t, 1H), 7.8 
0-7.86 (m, 1H), 7.92 (s, 1H), 8.18 (dd, 1H), 8.63 (s, 1H), 8.69 (s, 1H), 
9-95 (s. 1H), 10.01 (br s, 1H). 
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<Iftffl5 5> la-1. 5H 2 S0 4 -H 2 0 

la (1.08 g, 2.14 mjnol) KM^A (80mL) ^i.T^l, MSt (0.68 
mL, 12.5mmol) iZffiM^3-/U%J]Qz.X&St£ 25 mL t L7cf&¥$£ (6. 42 mL, 3. 
21mmol) ^P^l, MT 18 mfiMW L7c„ #f W^iTb^ 6& U g^rc^TM 
5 . £?fe#U 70<C, 3 Mgc/ET&^U n&<DW&Mi (1.34g, 95.9%) &#fc 0 
-Ofe^^ (889 mg, 1. 36 mmoL) \Z * ? J -jV (44. 4 mL) ^Mx., AnSittfl L 

S-At-Qtlbfa* 70 t CT-2f$TOMJ£T§£j&U (604 mg, 68. 

o%) fcftfc. 

10 'H NMR (270 MHz, DMS0~d 6 ) 5 ppn : 1. 42 (s, 6H). 2.46-2.64 (m. 2H), 2.80 (s. 
3H), 2.95-3.11 (m, 2H), 3.16-3.34 (m, 2H), 3. 40-3. 54 (m, 2H) , 5.89 (dd, 
1H), 6.36 (dd, 1H), 6.61 (dd, 1H), 7.52 (t. 1H), 7.73-7.79 (m, 1H). 7.9 
4 (s, 1H), 8.10 (dd, 1H), 8.80 (s, 2H), 10.04 (s, 1H). 10.75 (br s, 1H). 
7C^##r : (fHSflt) (la-1.5H 2 SO 4 -H,0 t Lt) C, 48.25; H, 4. 95; N. 12.5 
15 0: S, 7.16; (##HS) C, 48.47; H, 4.95; N, 12.56; S, 7.11. 

<-&f$ffll3> f!)7;uta^y^*y| 4- (3-7irf;V7x=;u 
7-;/) - 7 : * V*t's - 6 - ^rt/!)-/l' xXtA' (6a) <D&i$, 
DWtWt 4 - if p D - 7 - ^ h^v- - 6 - ^-t/ y ^^xA- [*B«fHfr|g 

20 5,770,599 33 «fc xm 5,770,603 (3. 74g, 14. 8 nunol) *5 «fc 3 - 

7$/7tf7i;y (2.0 El 14.8mmol) <7M y 7°P^/— /UjgiK (200 
mL) £ 5 i^MUtiSfc^iirfc,, ttKto&JgJRU BfcK 4- (3-7 -fe 

f;V7i^;i/7 5 7) - 7-^ h - 6 - ^-t-yy -fU x7sf^IIIII:# 
Ac (4.78 g, 1 mHUh LTlIX^ 83%) „ ^(Dfc&® (3. Og, 7.74 naol) 
25 <D*Z J— f^m (100 mL) R: 28%7 7tK (2 mL) -Mx., lit' 4 

^KS#I, jlflt£-£;t 0 £Cfci£|§:^£M, ^ffiT^U, l-[3-(6- 
t Kn ^->-7-^ h 3rv--4 - ^ri-j/ y -;VJ S / ) ? -f\s~\ =c ^ / V (2. 07 
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2)1 - [3-(6-t Ko3fi/-7-p< h^>-4- ^ / y -jVT $ J ) y ^ -,u]o: y 
> (8700)5, 2.8mmolK t° D i?> (0. 34 DiL, 4. 2 inmol) <7> 7 -fe h ^ h y 
m (20 mL) ^r^mim^L, ^7^o^fyX;^yggffl^ (o.5 7 
raL, 3.4mmol) £?&TL7c„ S^I^^IClfil^fiL, ^?&T* 2 Bg^ 

^tfco MK:MW7k&7J0x., mix- 30 ttffi®ftLtz D 
*i8#JL«JET$i;&U ^JH^^fe 6a (1.20 g, 98%)&4#7c: 0 



'H NMR (300MHz, CDC1 3 ) 5 Ppni : 2.65 (s, 3H), 4.06 (s, 3H). 7.40 (s, 1H), 
7.53 (t, J = 7.9 Hz, 1H), 7.76 (br d, J =7.8 Hz, 1H), 7.72-7.83 (m. 1H), 

7.91 (br s, 1H), 8.16 (br d, J = 8. 9 Hz, 1H), 8.24 (t, J = 1. 8 Hz, 1H), 

8.75 (s, 1H). 

<^^Jl 4> F!)7^tD^y^/^>| 4-(3-^bp-4-7/|, 
tP7l - ;1 ' 7 ^) "7 - * h*i/-6 - *1-yV-fr ^**r>V (6b) <D^$L 
4- (3- ?no -4- 7/^P7xr/V7$ /) - 7 - ^ h>i/^^-^y y -6- 
*— ^ £/BV^6£#|l 3-2) tlRl^^^fe-Cg^ti-^ 6 -h y 7 1/- h# 6b 



6b 

6b: 'H NMR (300MHz, DMS0-d 6 ) 5pp ffi : 4.07 ( s . 3H), 7.45 (t. J = 9. 1 Hz, 1 

H), 7.51 (s, 1H), 7.76 (m. 1H) , 8.09 (dd, J = 2. 5, 6.8 Hz, 1H) , 8.64 (s. 
1H), 8.68 (s, 1H), 9.94 (s, 1H). 
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< l 5 > hU7;vtP^^>7^/t>i 4 - (3 - * Y*r*/y ^=.ivt 
-7-* ^tyy^ x-7.*r)\> (6c) 

4 - (3 - p< h^r->7x^7^;) - 7 ^ h^fW/y ^ - 6 - 




6c 



6c: l H NMR (300MHz, DMS0-d 6 ) Sppm: 3.79 (s, 3H), 4.06 (s, 3H), 6.75 (m, 
1H), 7.34 (m, 2H), 7.44 (m, 1H), 7.51 (m, 1H), 8.61 (s, 1H), 8.74 (s, 1 

H) , 9.84 (br s, 1H). 

<oWJl6> M)7/l/to^^^;^yt 4-(3-^pd-4-7/^0 
7l -^^y) -6 - * f^v-- 7- ^rf/U^ i^f/l' (6d) CO-g-JBg 

I) 7--<y-;/Vt^i/ - 4- ^Po-6-^harv/^^-/y >i&@£Jfi [Hennequin 

/. -ifec/. <7/)<?/b. 1999, 42 (26), 5369-5389 {£12^] J; U< 3-^pp -4 
- y^aT=V.^^m\ ±15 Hennequin 6l5gt<^^ h L < fi-&j&0ij 1 
3 <Dj5&-Q l-^>i^JV^r^~y - e i - * h*-> - 4 - ^7^y U - (3 - * P 

a -4- 7^D7x^)7^; ^m^mzmmLtc mm 83w 0 z.<o^m 

(412 mg)^ h V y^^rumm. (7 raL) §r^)P^, 90 #JfrH 

£^£-£-$00 1 3-2) £!^«fc;fr«ireK&&fTofc. SiS^T^, KJ&f££ 
IN SSxf^TttaiL, »JP£7k, MWtK. fi3Bj*tt*T? 
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7-hV7i— hfted (66%) zmco 




6d 



6d: 'H NMR (300MHz, DMS0-d 6 ) fippm: 4.09 (s, 3H), 7.49 (t, J = 9. 1 Hz, 
1H), 7.78 (m, IH), 7.91 ( s , 1H), 8.10 (dd, J = 2.6, 6.8 Hz, 1H), 8.20 (s. 
1H), 8.61 (s, 1H), 9.92 (s, 1H). 

n7x^U7^)-7-xF^->-6-^t/y=;i. ( 6e ) 

1 ) * (723 mL)(C 6, 7 - S?a: ^ ^ •> - »/-*?-/y > - 4 - * 

f (120. 9 g, 516 mmol) ^riO^., LfttfS f> % F^IM 59~7lt"C' L 

- (88. 53 g. 593 mmol) & 10'#A>tt T*Dxfc 0 80^-104^1? 

11 ifr^Lfc. ?k (3 DWt^x 48* TKBefk-f MJ 

(930 g)^r^x, #ftfc|#>&fli&U 7k (200 mL x2) "CSt^U 7-mh^^ 
-6-tK P *->-3ff-*t)/!J>-4-t> (97.45 g, 473 mmol, 92%) * 

2) 3S7kg£$? (825 mL) {3 7 - h df- -> - 6 - t Ko - 3tf-^y* y >- - 4 

- (106. 4g, 516 mmol)?: #Px., ftffl. 88tT» L tz a K°Vi>> (107 
jdDS: 10 ftfrttXffiTX^ ZtD&ftm 98t~-103*CT- 1.5 «NWSl#Lfc 0 

(3 L) ^P^J&^&M&L, 7k (50 mL x 4) "C^Ufc. „ 
(400 mL) *3 <fc 15 IN jkRflj-J- r V -7 A (100 mL) fcflp 
^ 5 #W&#Lfc 0 ^Lfc^i^ttL, C^li §#)<£«£ 
iH£-£:b-£T, gftkirzmm 7- 3i h^v- - 4- *Jry - 3,4 - 5*fc Kd 

^TVt- (49.3 g, 39%)*&fc 0 

3) _hfa«fvM£ (60.14 gf 242 mmol) \Z.%.{\L^^ -JV (810 mL) *3«fctf 
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DMF (16. 8 raL) £rtfi 16 C C~21 < C.T-^T U rtffl 63 < C~65 < CT 2 B$|gQft# 
L/c 0 KJfcftSrSM&U r/^y (500 raL) £flP;UJMfc Lfc. 

SHE* 2 |3tfe»>>EL7t1£, (300 mL) «J$U tSfpUfF* 

(250 mL x 1. 300 mL x I) -Cflcfr U RjftLfci iET> 

*S/-6-*-*-y U =^ ^^T/V (29.2 g, 45%) &#fc„ 

4) 4-^od-7-i h^f - 6 - !i = /U zc^tvV (10 g, 40. 3 
mmol) C'fy/P'V-/l' (250 mL) fc'itf 3 ■ no -4 - 7/l/#n7 = 
y > (5.86 g, 40.3 mmol) M*., tt&ffig 90t;T 2 tf«Lfco Sit 

£j»£»u ftM, tzj-fl' (120 mD Kim**:. 28%r>- 

(12 mL) *Mtl, 7k (200 mL) frill ffffiL 

fc£$$>&at&U TK-Cgfej^ (100 mL) , j&ETftj&U 4 - (3 - if P a - 
4 - ^;u^-a - 7^^7bT ^)-7-i h*^*:^/ !) V - 6 - Or — fr 
(10.65 g, 79%) frfffco 

'H NMR (300 MHz, DMS0-d 6 ) 5 ppm: 1.44 (t, J = 6. 9 Hz, 3H). 4.34 (q, 
J = 6. 9 Hz, 2H), 7.19 (s, 1H), 7.41 (t, J = 6. 9 Hz, 1H), 7. 80 (s. 1 
H), 7.83 (m, 1H), 8.22 (dd, J = 2.5. 6.9 Hz, 1H) , 8.47 (s. 1H), 9.4 
8 (s, 1H), 9.60 (br s, 1H). 

5) 4-(3-^PP-4 - 7 )\s7tv - 7x-;l-7^ /) - 7 - ^ h ^ 'J 
V - 6 - A* (10. 5 g, 31.5 mmol) <D Tir h =• h U A'JgiK (350 mL) £ 
*»;kflt#U Ifll^y (4.13 mL, 51.1 mmol) *3 <fc tfl&Tk h V 7 /U^" a 
^^>^W*>fift (7.95 mL, 47.3 mmol) frflPx, 15l#IBJfll#Lfc. 
fc¥*fcfc5*Tl*£T*«U 7K (700 mL) XXTfi* ? j -A; (200 mL) 
^ADx.fc D £fifcbfcH**:»ttU BflETftfcU 6e (9.8 g, 
67»«ri£|&B#*LT#fc 0 
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6e: 'H NMR (300 MHz. DMSO-dJ tfppra: 1.42 (t, J = 6. 9 Hz. 3H), 4.35 (q, 
J = 6.9 Hz, 2H), 7.48 (t, J = 9. 1 Hz, 1H). 7.50 (s, 1H), 7.76 (m, 1H), 8. 
11 (m, IH), 8.65 (s, 1H). 8.70 (s, 1H) , 9.98 (s, 1H) . 

<mi&m 5 6 > 

6- h !) 7 l/- 6b (5. 63 g, 12. 46 ramol) *5 £ If 4a (2. 49 g, 14.95 

miiiol)©DMFM (20 mL) tC 1 0 ^HgH*^7' V > {f Lfc&, M/a:^-/UT 
5 ^ (4. 30 mL, 31. 15 mmol), Th?** ( h !l 7x-yV7^ ^) /n^v 5 
■7 A (283 mg) 33«fctf3!7fc$0 (I) (95 mg) £AP;i, 50^1? 1 l*|SflH*Lfc. 

T-fe h= A' trffvv SWit5^7/yy^ lba (2.71 
g. 46%) Srfi&fcft*: LTftfc. 




Iba 



lba: 'H NMR (300MHz, CDC1J 8 ppm: 1.52 (s, 6H) , 2.32 (s, 3H), 2.57 (br 

s, 4H), 2.85 (br s, 4H), 3.98 (s, 3H), 7.16 (t, J = 8. 7 Hz, 1H), 7.18 (s, 

1H), 7.61 (m, 1H), 7.97 (dd, J = 2. 6, 6. 6 Hz, 1H) , 8.06 (br s, 1H). 8.1 
8 (s, 1H), 8.65 (s, 1H). 

< mmm 5 7 > 

6- h y 71/- hfc 6b &£mt-&fa 4c *:fflt»*lfi«5.6 iP!l«ft*feC £ 9 . 

ik&m ibb (i^^66%) tr#7t 0 
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lbb: l H NMR (300MHz, CDC1 3 ) 8 ppm: 1.52 (s, 6H), 1.87 (s, 3H), 2.60-2.80 
(m, 8H), 3. 54 (s, 2H), 3.98 (s, 3H), 7.17 (t, J = 8. 6 Hz, 1H) , 7.19 (s, 
5 1H), 7.54 (m, 1H), 7.60 (br s, 1H), 7.94 (dd, J = 2. 6, 6. 5 Hz, 1H), 8.0 
0 (s, 1H), 8.67 (s. 1H). 

<H2&0!l5 8> 

- 6- h U 7 U- bf£ 6b *5&V4 - (1, 1-// - 2-/B = tV7-?y 



MeO ^^^~N 
1 be 

15 lbc: l H NMR (300MHz, DMS0 - d 6 ) 6 ppm: 1.45 (s, 6H), 2.83 (br s, 4H), 3.1 
1 (br s, 4H), 3.97 (s. 3H), 7.22 (s, 1H), 7.42 (t, J -9.1 Hz, 1H), 7.81 
(m, 1), 8.16 (in, 1H), 8.56 (s, lH) , 8.58 (s, 1H) , 9.83 (s, 1H) . 
4- (1.1-^^-2- ynt'r;U)fcX7-^y (ffifg^^i LT fc'^ 7 v^Sri® 

pj (2.5SD i^m\>K &&.mi kmmtejj&-?&$.. i h nmr ooo 

20 MHz, DMSO-d 6 ) 8 ppm: 1.39 (s, 6H) , 2.30 (s, 1H), 2.61 (br s, 4H) , 2. 93 
(m, 4H). 
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<MMM5 9 > 

It&Vo Ibc (200 mg, 0.44 mmol), ^ffc^P t'/U (40 uL, 0.44 ramol) , 

y ?A (183 mg, 1.32 mmol) <D DMF (5 mL) £ 60-70*0 Ufc D 

Ift/PtV^Ifttt (16 uL x 2) U ft3Bfr^P^^, gtlg^^fc 

lbd (173 mg, 79%) fcftfc. 




1bd 



lbd: 'H NMR (300MHz, DMSO - d 6 ) 6 ppn,: 0. 85 (t, J = 7. 4 Hz, 3H), 1.30-1.5 

0 (m. 2H), 1.42 (s. 6H) , 2.21 (t. J = 7.4 Hz, 2H) , 2.41 (br s, 4H) . 2.69 

(br s, 4H), 3.97 (s, 3H), 7.22 (s, 1H), 7.44 (t, J = 9. 3 Hz, 1H), 7.83 

On, 1H), 8. 18 (dd, J = 2.4, 6.9 Hz, 1H), 8. 57 (s, 1H), 8.57 (s, 1H), 9.8 
6 (br s, 1H). 



<MMM6 0 > 

\\L^m ibc, 3 vy^^zm^n 

lbe K»L£0{2*?M8%) o 



5 9 tm&Kjjm-vBMti- sit 




1 be 



Ibe: 'H NMR (300MHz, DMSO - d 6 ) 6 ppm: 0.85 (d, J = 6. 3 Hz, 6H), 1.43 (s, 
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6H), 1.76 (m, 1H), 2.04 (m, 2H), 2.39 (br s, 4H), 2.70 (br s, 4H). 2.70 
(br s, 4H), 4.02 (s, 3H), 7.22 (s, 1H), 7. 44 (t, J = 9. 0 Hz, 1H), 7.84 
(m, 1H), 8.19 (m, 1H), 8.57 (s, 2H), 9.86 (s, 1H). 

<»J6 1 > 

itO?® 4a (0.44 g, 2.65 mraol) (O V? p n * 9 (5 nL)*fc#T«#U 

^tUC4,4,5,5-T h 7*^-1.3, 2-^**1^ p y V (pin-BH) ©lllTHFfc 
m (2.7 ml, 2.7mmol) *3 «t RhCl (PPh 3 ) 3 (25 mg) fc^Tc. ifiT 7 B#F^ 
P in ~ BH THFM (2.7 mL, 2.7 mmol) £ ^ tC-|ffcig# 

pin-BH (DIM THF&7& (2.7 mL, 2.7 mmol) tt^fc, 9U#«#^ - t 
QtKftiPU lf*M^t ^/P (40 mL xl, 10 mL x 

D-CttWL, ftft, »fflU »6nfc*ft*K(1.08g )lZit^m 6d (452 mg, 
1.0 mmol), PdCl : (dppf) • CH 2 C1 2 [dppf = 1,1' -Bis (diphenylphosphino) f erro 
cene] (27 mg, 0. 03mmol) , 2M h V (4.6 mL), DMF (6 m 

L) *rJn*fc. rcg^l^L^, M*«®ft^SrftlBitt9SL^«. 8 
ntTlWJWLfc. filtttttKJILfct, * (30 mL) tap*., 
Zmm^Sl- (30 mL x 3)--e«ttJL3t. ^M*^?P«7R (20 mL) 

£ 8&)±-fZ> lbf (115 mg, 25%) LTfffeiXfc. ^ix*i? 

^;V^~^,v ( 4 mL ) |:^L, ^T4N M/^if/V (61 uL) £flD 
tMTL«?,<ig#Lfe„ fcfc*fc«rttttU lbf • Jfcgfcig (68 mg, Uft&&£ 
LTHK^55%) **JJtft»3feKjJt£'LT»fc 0 




81 



WO 02/066445 



PCT/JP02/01575 



lbf-HCl: 'H NMR (300MHz, CDC1 3 +D 2 0) 5 ppm: 1,50 (s, 6H), 2.70 (s, 3H), 2. 
80-3.60 (m, 8H), 3.97 (s, 3H), 6.67 (d, J = 16. 2 Hz, 1H), 6.90 (d, J = 1 
6.2 Hz, 1H), 7.12 (t, J = 8.8 Hz, 1H), 7.30 (s, 1H), 7.71 (m, 1H), 8.02 
(dd, J = 2.4, 6.6 Hz, 1H), 8.57 (s, 1H), 8.72 (s, 1H), 9.70 (br s, 1H). 



<mmme2> 

^>\t^m lbg 0&*59%)£*#fc„ 



lbg: l H NMR (300MHz, CDC1 3 ) S ppm: 1.53 (s, 6H) , 2.31 (s, 3H), 2.55 (br 

10 s, 4H), 2.65 (s, 3H), 2.84 (br s, 4H), 3.99 (s, 3H), 7.20 (s, 1H) , 7.52 

(t, J = 7. 9 Hz, 1H). 7.74 (br d, J = 7. 7 Hz, 1H) , 7.78 (br s, 1H) , 8.05 
(s, 1H), 8.16 (dd, J = 2.1, 8.1 Hz, 1H), 8.69 (s, 1H). 

< IISS #16 3 > 

-efeMfc;£% ibh (H2^68%y^i ; §/co 



lbh: l H NMR (300MHz, DMSO - d 6 ) 8 ppm: 1.43 (s, 6H), 2.16 (s, 3H), 2.37 
20 (br s, 4H), 2.69 (br s, 4H), 3.78 (s, 3H) , 3.96 (s, 3H), 6.70 (dd, J = 2. 
2, 8.2 Hz, 1H), 7.20 (s, 1H), 7.28 (t, J = 8. 2 Hz, lH), 7.42-7.55 (m, 2 





1 bh 
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H), 8.64 (s, 1H), 8.60 (s, 1H), 9.72 (br s, 1H). 
<MMM 6 4, 6 5 > 
5 lbi, lbj «&Lfc 0 



lbi: iR$78X; 'H NHR (300MHz, DMSO - d 6 ) 5 ppn>: 1.43 (s, 6H), 2.18 (s, 3 
H), 2.40 (br s. 4H), 2.68 (br s, 4H), 4.00 (s, 3H), 7. 47 (t, J = 9. 2 Hz, 
iH), 7.75 (s, 1H), 7.81 (m, 1H), 7.88 (s, 1H). 8.13 (dd, J = 2. 7, 6. 6 H 
10 z, 1H), 8.54 (s. 1H), 9.77 (s, 1H). 
<HJ£0!l6 5> 



lbj : 78%; l H NMR (300MHz, DMSO - d 6 ) 5 pprc: 1.44 (s, 6H), 2.56 (br s, 

4H), 2.73 (br s, 4H), 3.73 (s. 2H), 4.00 (s, 3H), 7.47 (t, J = 9. 2 Hz, 
15 1H), 7.76 (s, 1H), 7.81 (m, 1H), 7.88 (s, 1H), 8.13 (dd, J = 2. 4, 6. 9 Hz, 
1H), 8. 54 (s, 1H), 9. 77 (s, 1H). 




1bi 



JtX F 




1bj 
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Mffim 3 <D L>ft,frT 5 2c (700 mg, 1.46 mmol) ©K'U 

(7 mL) t§jR&, 0^-5^1-?^^, ^^y7M-;^Dy K (125 /zL, 1. 



61 mmol) £i$-o< >9i!&TL7to fcl&3£&7j<?SK:otf 7c ;£ £ g KfS 

5 ^?r->y ^yyu^7 o-^ > (^ p pj^^A-^ ^ /-/V) KftfU #"bH/t 

ttlM^T-fe h }) MzxMfc^tz, ^H^SIi. ^JET&J&U g&^-T 
lea (552 mg. 68%) £#7c„ 



lea: l&3*68%; 'H NMR (270MHz, DMS0-d 6 ) 5 ppm: 1.48 (s, 6H), 2.55 (br s, 
4H), 2.74 (br s, 4H), 3.12 (s, 3H), 3.73 (s. 2H), 7.47 (t, J = 9. 2 Hz, 
10 1H), 7.80 (m, 1H). 7.85 (s. 1H). 8.13 (dd, J = 2. 7. 7.0 Hz. 1H). 8.46 (s, 
1H), 8.62 (s, 1H), 10.09 (s, 1H). 

<MM&\6 7~ 7 7 > 

15 <mi&m6 7> 



leb: 1^24%; l H NMR (300MHz, DMS0-d 6 ) 6 ppm: 2.20 (s. 3H), 2.40 (br s, 



1H), 7.79 (m, 1H). 7.86 (s. 1H), 8.12 (dd, J = 2. 4. 6.8 Hz. 1H) . 8. 42 (s, 
20 1H), 8.60 (s, 1H), 10.07 (s, 1H) . 

84 
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<mi&M6 8 > 



J0C F 




1 c c 



lcc: HX^4S%; 'H NMR (300MHz. DMS0-d 6 ) Sppm: 2.59 (m, 4H), 3. 13 (s, 3 
H), 3.63 (m, 6H), 7.47 (t, J = 9. 1 Hz, 1H) , 7.79 (m, 1H) , 7.89 (s, 1H), 
8.13 (dd, J = 2.4, 6.8 Hz, 1H), 8.45 (s. 1H), 8.62 (s, 1H). 10.10 (s, 1 
5 H). 

< mmm 6 9 > 



Me 



SO 2 HN 
HN' 




led: #^32%; 'H NMR (300MHz, DMS0-d 6 ) 5ppm: 1.55 (s, 6H), 2.40 (m, 4 
H), 3.00 (in, 4H). 3.12 (s, 3H), 7.47 (t, J = 9. 0 Hz, 1H>. 7.79 (m, 1H), 
7.88 (s, 1H), 8.12 (br d, J = 6. 3 Hz, 1H) , 8.45 (s, 1H) , 8. 62 (s. 1H), 1 
10 0. 10 (s, 1H). 

<mmn7o> 




Ice: lfc*jS49ft; 5 H NMR (300MHz, DMS0-d 6 ) 6 ppm: 2.25-2.80 (m, 8H), 3.11 

(s, 3H), 3.58 (br s, 4H), 7.44 (t, J = 8. 9 Hz, 1H), 7.79 (m, 2H), 8.11 
15 (m, 2H), 8.43 (s, 1H) , 8.58 (s, 1H) , 10.06 (s, 1H) . 
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MeN 




Icf 



lcf: i&ip54tt; 'H NMR (30014Hz, DMSO-d fi ) 6 ppm". 1.02 (s, 6H), 2.05 (s, 3 
H). 2.18 (br s. 4H), 2.51 (br s, 4H), 3.06 (s, 3H), 5.89 (d, J = 12.9 Hz, 
1H), 6.67 (d, J = 12.9 Hz, 1H), 7.47 (t, J - 9.0Hz, 1H), 7.81 (m, 1H), 
5 7.95 (s, 1H), 8.14 (br d, J = 6. 5 Hz. 1H), 8.34 (s, 1H), 8.60 (s, 1H), 9. 
99 (s, 1H). 

<HM7 2> 



leg: M62ft; 'H NMR (270MHz, DMS0-d 6 ) 5 ppm: 1.46 (s, 6H), 2.20 (s, 3 
10 H).2.43 (br s, 4H), 2.71 (br s, 4H), 3.10 (s, 3H), 7.46 (t, J = 9. 2 Hz. 
1H), 7.79 (m, 1H), 7.82 (s, 1H), 8.13 (dd, J = 2. 4, 6. 8 Hz, 1H), 8.41 (s, 
1H), 8.60 (s. 1H), 10.06 (s, 1H).. 

< m-tf&m 7 3 > 



1 ch 

15 lch: M29%; 'H NMR (270MHz, DMS0-d 6 ) 8 ppm: 1.01 (t, J = 7. 3 Hz, 3H), 
1.46 (s, 6H), 2.35 (q, J = 7. 3 Hz, 2H) , 2.50 (br s. 4H). 2.72 (br s, 4 



Me . 



§0 2 HN 



jOc[, 




1 eg 
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H), 3.09 (s, 3H), 7.46 (t, J = 9. 2 Hz, 1H), 7.81 (br s, 2H), 8.12 (dd, J 
= 2.4, 6.5 Hz, 1H), 8.38 (s, 1H), 8.59 (s, 1H), 10.04 (s, 1H). 
<3Mfe«7'4> 



lei: lR^56%; >H NMR (27011Hz, DMS0-d 6 ) 6 ppm: 1.45 (s, 6H), 1.82 (m, 2 

H) , 2.36 (s, 3H), 2.70 (m, 4H), 2.91 (ra, 4H), 3.06 (s, 3H), 7.45 (t, J 

= 9.2 Hz, 1H), 7.77 (br s, 2H) f 8.11 (br d, J = 7. 0 Hz, 1H), 8.29 (s, 1 
H), 8.55 (s, 1H), 9.98 (s, 1H). 
10 <mi&&\7 5> 



lcj: 1R^46%; 'H NMR (270MHz, DMS0-d 8 ) 8 ppm: 1.49 (s, 6H), 1.71 (m, 4 
H) , 2.03 (m, 2H) , 2.19 (s, 3H), 2.34 (s, 3H), 2.85 (br d J = 11. 3 Hz, 
2H), 3.00 (ra, 1H), 3.07 (s, 3H), 7.46 (t, J = 9. 2 Hz, 1H), 7.73 (s, 1H), 
7.80 (m, 1H) , 8.12 (br d, J = 6. 8 Hz, 1H), 8.34 (s, 1H) , 8.58 (s, 1H) , 
15 10.02 (s, 1H). 




Mb 



1ci 




1Cj 




1 ck 
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lck: lR^24%; l H NMR (270MHz, DMS0-d s ) 5ppm: 2.17 (s, 3H), 2.36 (br s, 
4H) , 2.50 (br s, 4H) , 2.69 (m, 4H), 3,10 (s, 3H), 7.46 (t, J = 9. 2 Hz, 
1H), 7.80 (br s, 2H), 8.13 (dd, J = 2. 4, 6.8 Hz, 1H), 8.42 (s, 1H), 8.5 

9 (s, 1H), 10.06 (s, 1H). 

5 




1 c I 



lc 1 : iRSp 31% ; 'H NMR (270MHz, DMSO-d 6 ) 6ppm: 1.47 (s, 6H), 2.87 (t, J 
= 6.6 Hz, 4H), 3.11 (s, 3H) , 3.26 (s, 6H) , 3.25-3.51 (m, 4H), 7.47 (t, 
10 J = 9.2 Hz, 1H), 7.80 (m, 1H) , 7.84(s, 1H), 8.13 (dd, J = 2. 7, 7.0 Hz, 
1H), 8.45 (s, 1H), 8.62 (s, 1H) , 9.40-9.60 (br s, 1H) , 10.09 (s, 1H). 

<H1£037 8 > 

1) h-^fu^-A - - h D7> Y?=-frWt (#81 2000-169451 (5.65 g, 

15 21.7 mmol) .^HfM* 5: ^ (4.51 g, 43.3 mmol) 33 5. X*^ h*i/^- 

9 /-A- (60 mL) 4 Wittfft £ Ittc, 200 mL {-£<5£ 

-CtK^ABx, flrtW&flSiiU 7KT'^Lfc 0 «JIT»l, 6-^'p^-7- 
^ b D-3W-^r-^-y V V - 4 - (5.21g, 64%) 6~:/p^-7-~}- 

u-2H-3r-f-*J V y - 4 - Oris (1. 34 g, 5.0 mmol) <T) Y jV^VfcW. (20 mL) 
20 *S (0.70 mL, 7. 5 mmol) ^i^V V/P f/Hf ^7^ 

V (1.29 mL, 7.5 mmol) ^AP^, 80<C. BI*|Wj»»Ufc. MX* 3 - ^PP 
-4-7^ta7^'Jy (1.09 g, 7. 5 mmol) <A << V 7° P '< J ~ A'gfiK (5 
mL) £#fl;t. -tft«#Ufc„ SJS^^-^i^V (30 mL) lZfZ%\ 30 #R8£ 
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^***JR, f£j»Ufc 0 iWffc^^(Zil7C^ (1.10 g, 20.0 
mmolh lNigg? (10 ml), *3 «t Tf^f / —)V (30 mL) $riHx., 1 (tlMfl/L 

£-£fc 0 sor-e iNTfciMb-j- h y «> atKM do mU frinx 30 

h 1) As (10 mL) -ClfiiacL, 6 - Zf u * - TV 4 - (3 - ? p p - 4 - 37 ~ 

^)-4,7-^ty'yy^7^y (s' ) (987 ogf 54%) *mtc 0 




5' 



5' : 'H NMR (300MHz, DMS0-d s ) S ppm- 6.24 (br s, 2H), 7.00 (s, 1H), 7.4 
2 (br t, 1H), 7.79 (br s, 1H), 8.17 (br s, 1H) . 8.43 (s, 1H). 8.68 (s, 

1H), 9.64 (s, 1H). 
2) Z.<D\\L&m 5' *S.fctf{fr&4&4a «rffil\ HJkfiSI 3 £ 

l>\ AT 4 - (3 - ^ a o - 4 - 7^o7i^/V) - 6 - [3 - ^ - 3 - (4 - > 
^ - 1 - tVy - - ! - - A]-4, 7-Jf f / y > -^7 ^ (2a' ) 




2a* : 'H NHR (300MHz, DMS0-d 6 ) 5 ppn>: 1.47 (s, 6H), 2.67 (s, 3H), 5.99 
(s, 1H), 6.90 (s, 1H), 7.38 (t, J= 9.2 Hz, 1H), 7.80 (a, 1H), 8.15 (dd, 
J = 2. 6, 6.8 Hz, 1H), 8.37 (s, 1H), 8.44 (s, 1H), 9.65 (br s, 1H) . 
3) 2a' (200 tag, 0. 44 mmol) <D fc° JJ v^^fg (4 jdL) (d / ^ ^XjUfr — 
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°y k (so fii, 1.0 wi) &toz.,&m.-vim¥&wv, tw^/^-^? 

K (80 fi L, 1.0 mml) ZMittz. -Sfefc#gL £ biz* 9 >XA>*-/u* 
ny K (80 til, l.o unol) fc;&q;t6l$M«jfc«Lfc. *£Aft. ^^^/u 
(30m Lx 2) T'ttttlU WRSLfc. ft f> ftfcHtt* Tir h = h ]) JWMfe, 

urn wt^m leg' (145. B gl 55%) sr^fc. 



'H NMR (300MHz, DMS0-d fi ) Sppm: 1.41 (s, 6H), 2.11 (s, 3H). 2.33 (br s, 
4H), 2.66 (br s, 4H), 3.61 ( s> 6H), 7.46 (t, J = 9. 1 Hz, 1H), 7.78 (m. 1 
H), 8.02 (s, 1H), 8.11 (m, 1H) , 8.66 (s, 1H), 8.74 (s, 1H) , 10.20 (br s. 
1H). 

<HJK0!I7 9> 

2CO^^T*#btLfeT 5 J ft 2a (453 mg. 1.00 mmol), 3~p< =f-)V^Hr 
■fv p ?4 K (152 mg, 1.20 mmol), h ]) xf^7 ^ y (167 M L. 1. 

20 mfflol) <D DMF (4. 5 BL)M?;glT 19 $ t, K 40^1? 6 Lfc. 

KJ5fj£&SW7k (100 mL) teijfett, tit&L^ji, (100 ml x 2) T-ftbffl Lfc„ %h 
ftfc^tKESrffifMfclfi* (100 mL x 2) Ti5ci$L«S7Kfi£@£-?- h y 

<f\t^% laf (120 mg, 22%) tirftfc. 




1cg' 



leg' : TOF Mass: m/z = 609 [M+l] ; 
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laf : 'H NMR (300MHz, DMS0~d6) 5 ppm: 1.46 (s, 6H). 2.12 (s, 3H) . 2.1 
7 (s, 3H), 2.38 (br s, 4H) , 2.67 (br s, 4H), 2.74-2.83 (rn, 4H), 7.46 (t, 
5 J = 9.0 Hz, 1H), 7.80-7.85 (n, 2H) , 8.17 (dd, / = 6. 9, 2.4 Hz, 1H), 8.6 
2 (br s, 2H), 9.66 (s, 1H), 10.03 (s, 1H). 

< %mm 8 o > 

&f&M 2 (Djj'&T-'&bfttzT z. J ft 2a (452 rag, 1.00 nunol), f Fo^l (1 
10 26 mg, 1.50 romolh SW (423 mg, 5.00 ml), HATU (701 mg, 1.84 mmol) (O 
DMF (1.0 mL) 20 B#TO# Lfc. (100 mL) Kfctt, 

S=Ka:?\M50 mL x 2)t'ttWLf:„ ft k ft =fr $IJg Srtt^lM^ (50 mL x 2) 

15 ^ift-rsr £ T @ 5 ;& >?Vc&m lag (71 mg, 14%) Srft*:,, 



MeN '^i 




lag 
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lag: l H NMR (300MHz, DMS0-d 6 ) 5 ppm: 1.45 (s, 6H), 2.06 (s, 3H), 2.15 
(s, 3H>, 2.37 (br s, 4H), 2.67 (br s, 4H), 7.46 (t, / = 9. 0 Hz, 1H) , 7. 
81-7.85 (m, 2H), 8.19 (dd, / = 6. 3, 1.8 Hz, 1H), 8.54 (s, 1H), 8.63 (s, 
1H), 9.98 (s, 1H), 10.26 (s, 1H). 

5 

<mmms 1 > 

WJ2 <DjjmX''&bthfrT 5 /#2a (452 rag, 1. 00 mraol) , V #4 •*? 
- (220 mg, 2.61 BiBol) ©F/HV (15 mL) Si^iat 1. 5 ^fgilSft $-frfc„ 

io Bttk't.z># v7V yyfc&toiah (110 mg, 20%) £#fc D 




I ah: 'H NMR (300MHz, DMS0~d 6 ) 6 ppm: 1.46 (s, 6H), 2.21 (s, 3H) . 2.27 
(s, 3H), 2.44 (br s, 4H), 2.67 (br s, 4H), 3.17 (s, 2H) , 7.45 (t, J = 9. 
3 Hz, 1H), 7.78-7.83 (m. 2H). 8.14 (dd, / = 6. 9, 2.4 Hz, 1H), 8.60 (s, 1 
15 H), 8.71 (s, 1H), 9.93 (s, 1H), 10.01 (s, 1H). 

<nmms 2 > 

&!&m2ffy%&X*nbtltiT?.S&2a (452 mg, 1. 00 mmol) , */T 
(425 rag, 5.00 mmol) , h !Jxf;V7$y (209 y. L, 1. 50 nunol) % EDC (288 mg, 
20 1.5 nunol) <D DMF (5.0 mL) SttfcMT? 14 "SIBIW* Lfc. RJfcffc&SW* 

(100 mL) iZhif. RSif^ (50 mL x 2) tjlBLfc, W&Hfc#«il«rfiSf& 
&i£7k (50 mL x 2) -TMfefr U&*fiEgH- ^ffT^^f* 
Lfc 0 »->y*y^7A^vh (Htffc;rt5 L uy-**/-/l') KttU 
£ klC^ * /— ^fc^SSiBU S^i-f5*^7"y Vffc&m lai (189 mg. 
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37%) %ntc 



CN H HN 




lai: 'H NMR (300MHz, DMS0-d s ) 5 ppm: 1.46 (s, 6H), 2.34 (s, 3H), 2.64 

5 (br s, 4H), 2.74 (br s, 4H), 4.14 (s, 2H), 7.46 (t, J = 9. 0 Hz, 1H), 7. 

80-7.86 (m, 2H) , 8.19 '(dd, / = 6. 6, 2.1 Hz. 1H), 8.59 (s, 1H), 8.64 (s, 
1H), 10.10 (s. 1H), 10.31 (s, 1H). 

<mmmz3> 

10 2 ©^^T^kftfcT $ /flc2a (905 mg, 2.00 wl), 

-y7*)Vfo=.)\s9 P ?4 K (840/^L, 8.00 mmol) Ot'l/^y (5. 0 oL) &f£3r^ 

i&-c i mmMwi^rc fcfcm&maiki&fr (200 m u mwt^^ (200 

mL x 2) T'ttfflbfco ftfcftfc#&*«:f&?n*&7K(300 m L x 3) "Cgfe^ US* 

mmi-hv WLmr&mt:®iiLtc a fir**?** * 

-/V) fcftU, Btt*1-5#y^U>^{kfr*laj (9 mg. 0. 8%) fcftfc. 



laj: ! H NMR (300MHz, DMS0-d 6 ) 5 ppm-' 1.46 (s, 6H), 2.29 (s, 3H). 2.55 
20 (br s, 4H), 2. 77 (br s, 4H). 5.75 (s. 1H). 5.91 (d, J - 9.9 Hz, 1H), 6. 
01 (d, / = 16.5 Hz. 1H), 6.85 (dd, / = 16.4, 9.9 Hz), 7.45 (t, / = 9. 1 
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Hz, 1H), 7.74-7.83 (ra, 2H), 8.13 (dd, J = 6. 8, 2.2 Hz, 1H), 8.35 (s, 1H), 
8.57 (s, 1H), 10. 00 (s, 1H). 



<»J8 4~8 7 > 

2-l)(0^fc % ^ffi^|3-l)^^?fe (ft** 4a *>Wfc{£JB), «i5©M, 
fc£tf|l;!iS#!l3-2)?>;fri£ic:ftl\ ft*!& lak ~ lan Z&f&Ltc (Scheme 6) a 
Scheme 6 

°^1TVn _ - ..... - T| 



NH 



-1) 



HN 



4a 




10 



HN 




-2) 



<!; V G HN' 




<H26#l8 4> 

7 = y>^Lt 3-y f^>T~y @#><t-foft-£i 

(liX^40%) o 



lak \Z] 



<Sr V° HN 
HN 



OMa 



MeN^ 




15 lak: 'H NMR (300MHz, DMS0-d 6 ) § ppm: 1.42 (s, 6H) , 2.15 (s, 3H), 2.35 
(br s, 4H),'2. 63 (br s, 4H) , 3.78 (s, 3H) , 5.83 (dd, J = 10.3, 1.7 Hz, 
1H), 6.32 (dd, J = 17.0, 1. 7 Hz, 1H), 6.57 (dd, J = 17.0, 10.1 Hz, 1H) , 
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6.72 (dd, J = 7. 8. 2.2 Hz, 1H), 7.29 (t. J = 8. 2 Hz, IH), 7.48-7.55 (m, 
2H), 7.81 (s, IH), 8.60 (s, 1H), 8.71 (s, 1H) , 9.81 (s, IH), 9.83 (s, 
1H). 

5 <MM&8 5 > 
tfc ((K* 11%). 



lal: 'H NMR <300MHz, DMS0-d6) 8 ppra: 1.43 (s, 6H) , 2.14 (s, 3H) , 2.34 

10 (br s, 4H), 2.63 (br s, 4H) , 5.84 (dd, /= 10.3, 1.5 Hz, IH) , 6.33 (dd, 

/= 17.1, 1.5 Hz, IH), 6.58 (dd, /= 17.0, 10.1 Hz, IH), 7.57-7.64 (m, 

2H), 7.85 (s, IH), 8.16 (d, / = 7. 1 Hz, IH) , 8.42 (s, IH), 8.67 (s, IH). 
8.71 (s, IH), 9.88 (s, IH), 10.12 (s, IH). 

is <mmms q > 

lam KglftLfc OK* 72%) . 




hn 




lam: 'H NMR (270MHz. DMS0-d6) 3 ppra: 1.42 (s, 6H), 2. 14. (s, 3H), 2.35 
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(br s, 4H), 2.63 (br s, 4H), 2.90 (s, 6H), 5.82 (br d, / = 10.0 Hz, 1H), 

6.31 (br d, / = 17.0 Hz, 1H), 6.57 (dd, / = 17.0, 10.0 Hz, 1H), 6.76 (d, 

J = 9.2 Hz, 2H), 7.56 (d, / = 9. 2 Hz, 2H), 7.75 (s, 1H), 8.46 (s, 1H), 
8.63 (s, 1H), 9.70 (s, 1H), 9.82 (s, 1H). 

<mMms7> 

7-V Vb It, a-h y JVT % ^SrfflV\ Smt-tZitG® lan K&ftLfc 
(IR* 63%) 0 



lan: 'H NMR (270MHz, DMS0-d6) 6 ppro: 1.42 (s, 6H), 2. 14 (s, 3H), 2.34 

(br s, 7H), 2.62 (br s, 4H), 5.83 (dd, /= 10.0, 1. 9 Hz, 1H), 6.31 (dd, 

/ = 17.3, 1.9 Hz. 1H). 6.58 (dd, / = 17.3, 10.0 Hz, 1H) , 6.96 (d, J = 

7.0 Hz, 1H), 7. 27 (a, 1H), 7.63 (br s, 2H), 7.80 (s, 1H). 8.57 (s, 1H) , 
8.70 (s, 1H), 9.81 (s, 1H), 9.84 (s, 1H). 

<HJSW|8 8> 

&&mi 7Tl8®lLfc h V 71s— hft 6e (1.00 g, 2.15 mmol) , te£Xfifc&fo 
4b (395 mg, 2.58 mmol), h U xf ;V7 5 ^ (l6mL) x DMF (4 mL) £APx., 
JfcSU Si»iIifttv^abf^«:lft«?3gLfcft % BM»a< 5 5? * -M H ) (48.2 mg) 
±tf h V 7^-^**7 J > (67.9 mg) &#JJ;t» 80^1? 5 KfHltjfUfc. ffil± 

T*BU 5«W*fc«Sfl]*4t*SrApitSlFfi|3:f-A'-eafflL*:. ftjR, 

JBlfe. THF - 7k £ 0j|£A], IWitS^J'/yy^ lbk (434 mg, 43%) £ 
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lbk: tH NMR (270 MHz, CDC13) 8 ppm: 1.51 (s, 6H) , 1.53 ( t, J = 7.0 Hz, 
313), 2. SO (ra, 4H), 3.80 (m, 4H), 4.18 (q, J = 7.0 Hz, 2H), 7.17 (s, 1H) , 
7.17 (t, J = 8. 8 Hz, 1H), 7.40 (br s. 1H), 7.54 (ra, 1H), 7.92 (s, 1H), 
5 7.95 (dd, J = 2. 6. 6. 3 Hz, 1H), 8.68 (s, 1H) . 

< MMffl 8 9 ~ 1 1 1 > 

&® lbl ~ibah *&l$Ltc 0 4k£M<Dffii&k®.m&£Xfx^? hsuT'~-*& 
10 UJlTI-Bt-o 
<HWJ8 9> 

fx 9 

Me VU N 
EtO^V 
1bl 

lbl (Um 70%): 1H NMR (270 MHz, CDC13) 6 ppm: 1.51 (s, 6H), 1.51 (t, J 

= 7.0 Hz, 3H), 2.43 (s, 3H), 2.82 (t, J = 6. 1 Hz, 2H), 3.39 (s, 3H) , 

3.54 (t, J = 6. 1 Hz, 2H), 4.17 (q, J = 7. 0 Hz, 2K), 7. 15 (s, 1H). 7.16 

15 (t, J = 8. 8 Hz, 1H), 7.52 (br s, 1H), 7.56 (m, 1H), 7.92 (s, 1H), 7.95 

(dd, J = 2. 7, 6.5 Hz, 1H), 8.66 (s, 1H). 




1bm 
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lbm (J&$ 53%): 1H NMR (270 MHz, CDC13) 6 ppm: 1.51 (s, 6H), 1.53 (t, J 
= 6.9 Hz, 3H), 2.42 (s, 3H), 2.59 ( t, J = 6. 5 Hz, 2H), 3. 01 (t, J = 6. 5 
Hz, 2H), 4.21 (q, J = 6.9 Hz, 2H), 7.16 (t, J = 8. 8 Hz, 1H), 7.18 (s, 
1H), 7.54 (br s, 1H), 7.56 (m, 1H), 8.00 (dd, J = 2. 6, 6.3 Hz, 1H), 8.12 
(s, 1H), 8.67 (s, 1H). 

<mmM9i> 



lbn (M 55%): 1H NMR (270 MHz, CDC13) 6 ppm: 1.40-1.60 (m, 11H), 1.60- 

1.75 (m. 4H), 2.74 (m, 4Hj, 4.19 (q, J = 6. 9 Hz. 2H), 7.17 (t, J = 8. 6 

Hz, 1H), 7.17 (s, 1H), 7.34 (br s, 1H), 7.52 (a. 1H), 7.91 (br s, 1H), 
7.95 (dd, J = 2.7. 6.5 Hz, 1H). 8.67 (s, 1H). 

<mMM9 2 > 



lbo-nHCl [lbo J-A'-jm*?-*' (1:2) «K i&8£/»^^ (3 Mi 

ft) Vm.MmtLtz'} (n = 3 t LTH3£% 41%): 1H NMR (270 MHz. CDC13) 8 
ppm: 1.48 (t. J = 6. 9 Hz, 3H), 1.82 (br s, 6H), 2.89 (s, 6H), 2.92 (br s, 
3H). 3.70 (br s) , 4.30 (q, J = 6. 9 Hz, 2H), 7.47 (s, 1H), 7.55 (t, J 




1bn 




1bo 
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=9.0 Hz. IH), 7.83 (m, III), 8.11 (dd, J = 2. 6, 2. 7 Hz, IH) . 8.94 (s, IH). 
9.52 (br s, IH). . 



ij 9 3 > 




lbp (ilK^S 48%): IH NMR (270 MHz, DMS0~d6) 5 ppm: 1. 43-1.47 (m, 3H), 1.43 
(a, 6H), . 2. 15 (s, 3H), 2.37 (br s, 4H), 2.71 (br s, 4H), 4.21 (q, J = 
6.8 Hz, 2H) F 7.17 (s, IH), 7.44 (t, J = 9. 2 Hz, IH), 7.82 (m, IH), 8.20 
(dd, J = 2.7, 7.0 Hz, IH), 8.55 (s, IH), 8.56 (s, IH), 9.84 (a, IH). 



<mmm9 4 > 




1bq 

lbq (IR^ 23%) : IH NMR (270 MHz, CDC13) 8 ppm: 1. 52 (t, J = 7. 0 Hz, 3H), 
i. 55 (s, 6H), 1. 79 (m. 4H), 1.97 (m, 2H), 2.25 (s, 3H) , 2. 45 (s, 3H), 2.90 
(m, 2H), 3.01(m, IH), 4.19 (q, J = 7. 0 Hz, 2H), 7.17 (t, J = 8. 8 Hz, IH), 
7.17 (s, IH), 7.36 (br s, IH), 7.53 (m, IH), 7.86 (s, IH), 7.94 (dd, J = 
2.7, 6.5 Hz. IH), 8.67 (s. IH). 



<mMM9 5 > 
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lbr (HX3* 55%): 1H NMR (270 MHz, CDC13) 5 ppm: 1.00-1.20 (m, 6H) , 1.40- 
1.60 (m, 9H), 2.80 (q, J = 7. 0 Hz, 4H), 4.18 (q. J = 7. 0 Hz, 2H) , 7.16 
(t, J = 8.8 Hz, 1H), 7.16 (s, 1H), 7.38 (br s, 1H) , 7. 51 (m, 1H), 7.88 (s, 
5 1H), 7.94 (dd, J = 2.7, 6.5 Hz, 1H), 8.66 (s, 1H). 

<mmm9 6> 




lbs ORqs 31%): 1H NMR (270 MHz, CDC13) 6 ppm: 1.53 (s, 6H), 1.53 (t, J 
10 =7.0 Hz, 3H), 2. 73 (m, 4H), 2. 8S (m, 4H), 3.53 (s, 2H), 4.19 (q, J = 7. 0 
Hz, 2H), 7.13 (t, J = 8.9 Hz, 1H), 7.13 (s, 1H), 7.39 (br s, 1H), 7.53 
(ra, 1H), 7.93 (s, 1H), 7.95 (dd, J = 2. 7, 6. 8 Hz, 1H), 8.67 (s. lH). 




15 



lbt mm 14%): 1H NMR (270 MHz, CDC13) 5 ppm: 1.26 (m, 1H), 1.50 (m, 
2H), 1.53 (t, J = 7. 0 Hz, 3H), 1.77(m, 5H), 2.17 (m, 2H), 2.32 (s, 3H), 



100 



WO 02/066445 



PCT/JP02/01575 



2.57(br s, 4H), 2. 88 (br s, 4H), 4.19 (q, J = 7. 0 Hz, 2H), 7.15 (s, 1H), 
7.17 (t, J = 8.9 Hz, 1H), 7.65 (m, 1H), 8.01 (m, 2H). 8. 17 (s, 1H), 8.65 
(s, 1H). 

5 <SH6«9 8> 



lbu (IRSP 48%): 1H NMR (270 MHz. CDC13) § ppm- - 1.52 (s, 6H). 1.52 (t, J 
= 7.0 Hz. 3H). 2.96 (t, J = 6. 8 Hz. 4H), 3.37(s. 6H), 3.51 (t, J = 6. 8 
10 Hz, 4H), 4.18 (q, J = 7. 0 Hz, 2H) , 7.16 (s, 1H), 7.17 (t, J = 8.9 Hz, 
1H), 7.44 (br s, 1H), 7.56 (n, 1H), 7.90 (s, 1H) , 7.96 (dd, J = 2. 7, 6.8 
Hz, 1H), 8.66 (s, 1H). 

<HiS#l9 9> 



1bv 

15 lbv mm 23%): 1H NMR (270 MHz, DMS0-d6) 5 ppn>: 1-44 (m, 11H), 1.77 (ra, 
2H). 2.35 (m, 2H), 2. 99 (tn, 2H), 3.40-3.50 (m, 1H), 4.21 (q, J - 7.0 Hz, 
2H), 4.58 (d, J = 4.3 Hz, 1H),7. 17 (s, 1H) . 7.43 (t, J = 9.2 Hz. 1H), 
7.84 (id, 1H), 8.20 (dd, J = 2. 7, 6. 8 Hz, 1H), 8.54 (s, 1H), 8.56 (s, 1H), 
9.83 (s, 1H). 
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<MMffl 1 o o > 




lbw 50%): 1H NMR (270 MHz, CDC13) 5 PP m: 1.50 (s, 6HJ.1.52 (t, J = 

6.8 Hz, 3H), 1.88 (m, 2H). 2.37 (s, 3H). 2.65(m, 4H), 2.97 (m, 4H) , 

4.18 (q, J = 6.8 Hz, 2H) , 7.15 (s, 1H) , 7.16 (t, J = 8. 9 Hz, 1H), 7.56 

5 (ra, 1H), 7.72 (br s, lfl), 7.96 (dd, J = 2. 7. 6. 8 Hz, 1H). 8.01 (s, 1H), 

8.65 (s, 1H). 

0 1> 



10 lbx (ifcm 59%): 1H NMR (270 MHz, CDC13) 6 ppm: LSI (s, 6H), 1. 53 (t. J 
= 7.0 Hz, 3H), 2.49 (m, 4H), 2.58 (t. J = 6. 1 Hz. 2H), 2.99 (t, J = 6. 1 
Hz, 2H). 3.68 (m, 4H), 4.20 (q, J = 7. 0 Hz, 2H), 7.17 (t, J = 8. 9 Hz, 
1H), 7.18 (s, 1H), 7.48 (br s, 1H), 7.54 (n, 1H) , 7.92 (s. 1H), 7.94 (dd, 
J = 2. 7, 6. 8 Hz, 1H) , 8. 68 (s, 1H) . 




EtO' 



1bx 



15 




1by 
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lby OdSp 76%): LH NMR (270 MHz, CDC 13) .6ppm: 1.23 (t, J = 7. 0 Hz, 6H) , 
1.50 (t, J = 7.0 Hz, 3H), 2.29 (s, 3H), 2.50-2.60 (br s, 4H), 2.89 (br s, 
4H), 3.57-3.82 (m, 8H) , 4.16 (q, J= 7.0 Hz, 2H), 7.11 (s, 1H), 7. 15 (t, 
. J = 8. 9 Hz, 1H), 7.62 (n, 1H), 7.99 (dd, J = 2.7, 6.8 Hz, IH), 8.27 (s, 
5 1H), 8.30 (s, 1H), 8. 62 (s, IK). 



<Mi&m i o 3 > 




1bz 

lbz (iRSp 64%): 1H NMR (270 MHz, CDC13) 5ppm: 1.14 (t, J = 7. 0 Hz, 3H), 
10 1.52 (s, 6H), 1.53 (t, J = 7. 0 Hz, 3H), 2.46 (q, J = 7. 0 Hz, 2H), 2.50- 

2.60 (br s, 4H). 2.88 (br s, 4H), 4.19 (q, J = 7. 0 Hz, 2H) . 7.14 (s, 1H). 

7. 16 (t, J - 8.9 Hz, 1H), 7.67 (m, 1H). 8.00 (dd, J = 2. 7, 6.5 Hz, 1H), 

8.17 (br s, 1H), 8.24 (s, 1H), 8. 64 (s, 1H). 

15 <MMM 1 0 4 > 




lbaa mm 76%): 1H NMR (270 MHz, CDC13) 8 ppm: 1.49 (t, J = 7. 0 Hz, 3H), 
1.51 (s, 6H), 2.10 (s, 3H) ,2. 74 (m, 4H), 3.53 (id, 2H) . 3.68 (m, 2H). 
4.14 (q, J - 7.0 Hz, 2H), 7.15 (s, 1H), 7. 16 (t, J = 8. 9 Hz, 1H). 7.58 (m, 
20 1H), 7.92 (br s, 1H), 7.96 (dd, J = 2. 4, 6.5 Hz, 1H), 7.98 (s, 1H), 8.66 
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(s, 1H). 



< Mmw i o 5 > 



Me0 2 C. 




5 lbab 47%): 1H NMR (270 MHz, CDC13) 5ppm: 1. 14 (t, J = 7. 0 Hz. 3H), 

1.50 (s. 6H), 1.52 (t, J = 7.0 Hz, 3H), 2.68 (m, 2H) , 2.75 (q, J = 7. 0 
Hz, 2H), 3.13 (m, 2H), 3.71 (s, 3H) , 4.19 (q, J = 7. 0 Hz, 2H), 7.16 (s, 
1H), 7. 16 (t, J = 8.9 Hz, IH), 7.68 (ro, 1H), 7.79 (br s, IK), 7.98 (dd, J 
= 2.7, 6.5 Hz, 1H), 8.10 (s, 1H) , 8. 67 (s, 1H). 

10 



<MW\ 1 0 6 > 




1bac 

lbac 01X^5 8%): 1H NMR (270 MHz, CDC13) 6 ppm: 1.53 (t, J = 7. 0 Hz, 3H) , 
2.30 (s, 3H), 2.49 (br s, 4H) , 2.64 (br s, 4H) , 2. 73 (ra, 4H) , 4.21 (q, J 
15 =7.0 Hz, 2H), 7.16 (s, 1H) , 7. 17 (t, J - 8. 8 Hz, 1H), 7.54 (m, 1H), 7.58 
(br s, 1H), 7.95 (dd, J = 2. 7, 6.5 Hz, 1H) , 7.97 (s, 1H) , 8.65 (s, 1H) . 

<MH&ffl 1 0 7 > 

20 
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lbad (J&ip 65%): 1H NMR (270 MHz, DMS0-d6) 8 ppm: 1.44 (t, J = 7. 0 Hz, 
3H), 1.47 (s, 6H), 2.83 (br s, 4H), 2.89 (s, 3H), 3.17 (br s, 4H), 4.22 
(q, J = 7.0 Hz, 2H), 7.18 (s, 1H), 7.44 (t, J = 9. 2 Hz, 1H), 7.82 (m, 
5 1H), 8.20 (dd, J = 2.7, 6.8 Hz, 1H), 8.57 (s, 2H), 9.83 (s, 1H). 

<nmm ios> 




lbae 39%): 1H NMR (270 MHz, DMS0-d6) 5 ppm: 1.44 (s, 6H),1.46 (t, 

10 J = 7.0 Hz, 3H), 2.50 (br s, 4H), 2.54 (t, J = 5. 9 Hz, 2H), 2.67 (t, J = 
5.9 Hz, 2H), 2.73 (br s, 4H), 4.21 (q, J = 7. 0 Hz, 2H), 7.18 (s, 1H), 
7.44 (t, J = 9. 1 Hz, 1H), 7.82 (m, 1H), 8.20 (dd, J = 2. 7, 6.8 Hz, 1H), 
8.57 (s, 2H), 9.84 (s, 1H). 

is <mmmio9> 
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lbaf (l&m 49%): 1H NMR (270 MHz, DMS0-d6) 6ppm: 1.45 (m, 11H). 1. 89 (m, 
2H), 2.40 (m, 2H) . 2.98 (m, 2H), 3.16 (m, 1H), 3.23 (s, 3H), 4.22 (a, J 
= 7.0 Hz, 2H), 7.18 (s, 1H), 7.44 (t, J = 9. 2 Hz, 1H), 7.83 (m, 1H), 
5 8.20 (dd, J = 2. 7, 6.8 Hz, 1H) , 8.55(s, 1H), 8.56 (s, 1H), 9.83 (s, 1H). 



<mmm no> 




1bag 

Ibag 64%): IH NMR (270 MHz, DMS0-d6) 5 ppn>: 0.97 (t, J = 7. 0 Hz, 

10 6H), 1.42 (t. J = 7.0 Hz, 3H) , 1.71 (m, 4H), 2.15 (s, 3H), 2.35 (br s, 
4H), 2.69 (br s, 4H),4. 21 (q, J = 7. 0 Hz, 2H), 7. 17 (s, 1H), 7.44 (t, J 
= 9.2 Hz, 1H), 7.81 (m, 1H), 8.17 (dd, J = 2. 7, 6.8 Hz, 1H), 8.54 (s, 
1H), 8.55 (s, 1H), 9. 87 (s, 1H). 

15 <MMM l l l > 
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tbah 



lbah 29%): 1H NMR (270 MHz, DMS0-d6) 5 ppm: 1.43 (s, 6H), 1.45 (t, 

J = 7. 0 Hz, 3H), 2.42 -2.52 (m, 4H). 2.44 (t, J = 5, 8 Hz, 2H). 2.71 (br 

5 s, 4H), 3.22 (s, 3H), 3.41 (t, J = 5. 8 Hz, 2H),4.21 (q, J = 7. 0 Hz, 2H) , 

7.17 (s, 1H), 7.44 (t, J = 8.9 Hz, 1H). 7.83 (m, 1H), 8.20 (dd, J = 2. 7, 
7.0 Hz, 1H), 8.56 (s, 1H), 8.57 (s, 1H), 9.84 (s, 1H). 

<-S-j£#ll 8 > hV yiv-frn * ?><*/V7bym 1- ^ h^V-4- [3- (3-tF 
10 d =^>"-3-X^A " 1 " Zff-~A') A-T 5 / ] - 6- V x^T^ 

(6f) 

g^gfc i - 2 a v - 7 - ^ V * > - 6 - *-fy' V ^ * 7 1 A (400 mg, 1. 50 

miDol) £>f y^a/^y— A* (10 uL)-^^ n ^ V (2 eL) £;&0x.#&f$ 
ib, 4- (3-7? 7 7x-/l') -2-* ^ l^-Z-rf f- — A (290 mg, 1.65 

15 nunol) &*l;Lfc. -B#W^^^^^ (50 mL) &JH*.*«Ufc. ^SWy^ 
a/-;/ -A- (10 mD-'/^PO^^ (2 mL) *M7Ltz.%k, (30 mL) 

&#o< »?7$TU *?£T 15 £KUft#Lfc Q £/£4fe£itl5U tfHIb, If 

g£ {7 r^h " 4 - [3- (3 - K Hd^->-3 - ^ ^A - 1 - jtf'~A') 7x— A 
T * /] - 6 - *-J-3/ y -A x^f/l' (547 mg, 83%) £Jtfe®ft£ bT^fc 0 
20 :©x;f/K|! (513 mg, 1.16 jnmol) /—fr (5 mL) ^i&ft? U 28%T > 

^~T7k (i mL) &inx£i&-e«#Lfc. zK do mD 30#&#&> 

$s£MU «JBET$£*IL, 7- x h^iX-4- [3 - (3- t KP^f">-3-^fA- 
l-^=^)7s=^7S y]^r^-^/y ^ - 6- A (392 mg, 93%) 
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EtO 



HO. 




.OH 



1H NMR (270 MHz, DMS0-d6) 8 ppra: 1.44 (t, J = 7. 0, Hz, 3H), 1.48 (s, 6H), 
4.24 (q, J= 7.0 Hz. 2H). 5.51 (s, 1H). 7.08 (d. J =7.8 Hz, 1H), 7.18 (s, 
1H), 7.34 (t, J = 8.0 Hz, 1H), 7.80 (s, 1H), 7.88 (d, J = 8. 4 Hz, 1H), 
7.99 (s, 1H), 8.47 (s, 1H), 9. 37 .(s, 1H), 9.56 (br s, 1H). 
-^Mb^Sr-a-jM 1 3-2) tPi^f^ftT-iifc^lJ (6f) (^a^)fC^^L 



6f: 1H NMR (270 MHz, DMS0-d6) 5 ppm: 1.46 (t, J = 7. 0 Hz, 3H), 1.48 (s, 

6H), 4.41 (q, J = 7.0 Hz, 2H) , 7.35 (d, J =7.6 Hz, 1H), 7.46 (s. 1H), 

7.51 (t, J = 8.0 Hz, 1H), 7.69 (d, J = 8. 1 Hz, 1H). 7.76 (s, 1H), 8.88 
(s. in), 8.96 (s, 1H), 11.19 (br s, 1H). 

< Mfoffl 1 1 2 > 

ik&m 6f tits®) 4c *m^mmm& s tmmt£j5&zm\ 

ftZntc mm 76%) a -<7)*y7<J^sffr (565 mg. 1.05 inraol) &£V*m{t 
jiWJ* (299 mg, 5.33 mmol) (O h^^^UMW. (21 raL) £ %0°CX* 1 B#M V 

t>tlZWftZ=.fi VWfa&l^ lbai (162 mg, 32%) £®fc„ 



EtO' 




N 



Gf 
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lbai : 1H NMR (270 MHz, DMS0-d6) 5 ppm: 1.40-1.50 (m, 9H), 2.56 (br s, 
4H), 2.77 (br s, 4H). 3.72 (s, 2H), 4.20 (s, 1H), 4. 21 (q, J = 7. 0 Hz, 
2H), 7.17 (s, 1H), 7.22 (d, J = 7. 8 Hz, 1H), 7.40 (t, J =8.0 Hz, 1H), 
7.92 (d, J = 8.1 Hz, 1H), 8.07 (m, 1H), 8.56 (s, 1H), 8.60 (s, 1H). 9.78 
(br s, 1H). ■ 

< 113~117> 

h v 7u- h# 6f &£Tfim*<Dik&®A&m\ mmmi 1 2 km&tejjfex- 

lbaj ~lban &-&/fcLfc. {^^©ffiii t ? h A*?- 9 ^UAT^IB 

■To 

< 1 1 3 > 



lbaj : 1H NMR (300 MHz, DMS0-d6) 5 ppm: 1. 44. (s, 6H), 1.45 (t. J =7.1 Hz, 

3H), 2.71 (m, 4H), 3.65 (m, 4H), 4.21 (s, 1H), 4. 22 (q, J = 7. 1 Hz, 2H). 

7.18 (s, 1H), 7.22 (d, 1H), 7.40 (t, J = 8. 1 Hz. 1H). 7.90 (d, 1H), 8.07 

(s, 1H), 8.57 (s, 1H), 8.60 (s 7 1H), .9.79 (s, 1H) . 




"lbaj 
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<WJ 1 1 4 > 




A, 



1bak 



lbak : 1H NMR (270 MHz, DMS0-d6) 5 ppm: 1.40 (t, J = 7. 0 Hz, 3H), 1.53 
(s, 6H), 2.01 (s, 3H), 2.81 (br s, 4H), 3.55 (br s, 4H), 4.21 (d, J = 
7.0 Hz, 2H), 4.21 (s, J = 7. 0 Hz, 1H), 7.19 (s, 1H) , 7.24 (d, J = 7. 8 Hz, 
1H), 7.41 (t, J = 7.9 Hz, 1H), 7.91 (d, J = 8. 6 Hz, 1H), 8.06 (s, 1H), 
8.60 (s, 1H), 8.67 (s, 1H), 9.91 (br s, 1H). 

< MMM 1 1 5 > 



lbal : 1H NMR (270 MHz, DMS0-d6) 5 ppm: 1.42 (t, J = 6. 8 Hz, 3H), 1.49 
(s, 6H), 1.52-1.90 (m, 6H), 2.11 (s, 3H), 2.37 (s, 3H), 2.77 (br d, J = 
11.1 Hz, 2H), 2.95 (s, 1H), 4.21 (s, 1H), 4.22 (q, 2H) , 7.17 (s, 1H), 
7.21 (d, J = 7.8 Hz, 1H), 7.40 (t, J = 8. 0 Hz, 1H), 7.91 (d, J = 8. 4 Hz, 
1H), 8.07 (br s, 1H), 8.56 (s, 2H), 9.78 (br s, 1H). 

<%Mm 1 1 6 > 




1bal 
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Ibam 



lbam : 1H NMR (300 MHz, DMS0-d6) 8 ppro: 1.52 (s, 6H), 1.52 (t, J = 7. 0 
Hz, 3H), 2.31 (s, 3H), 2.55 (br s, 4H), 2.87 (br s, 4H), 3.09 (s, 1H), 
4.19 (q, J = 7.0 Hz, 2H), 7.15 (s, 1H), 7.28 (d, 1H), 7.28 (d, 1H), 7.36 
(t, 1H), 7.80 (d, 1H), 7.91 (br s, 1H), 7.96 (s, 1H), 8.12 (s, 1H), 8.66 
5 (s, 1H). 

<mmmi n> 



lban : 1H NMR (270 MHz, DMS0-d6) 5 ppm: 1.44 (m, 9H) , 2.15 (s, 6H), 
2.25-2.40 (m, 5H), 2.62 (t, J = 7. 2 Hz, 2H), 4.21 (s, 1H), 4.22 (q, 2H), 
10 7.17 (s, 1H), 7.22 (d, J = 7. 6 Hz, 1H), 7.40 (t, J = 8. 0 Hz, 1H), 7.92 
(d, J = 8.4 Hz, 1H), 8.08 (s, 1H), 8.56 (s, 1H), 8.60 (s, 1H), 9.79 (br 
s, 1H). 

<MMMl 1 8~ 1 3 0 > 

15 mmme e tmm^m-vM^-r^r^ ;w 2 £ v&j&vtc, 

<H«!ll 1 8 > 




EtO" 



N' 



1ban 
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lcm: HX¥ 57%; 1H NMR (270MHz, DMS0-d6) 5 ppm: 1.33 (m, 1H), 1.63 (m, 
7H), 2.00 (m, 2H), 2.21 (s, 3H), 2.44 (br s, 4H), 2.71 (br s, 4H), 3. 1C 
(s, 3H), 7.46 (t, J = 9.2 Hz, 1H), 7.79 (m, 1H) , 7.83(s, 1H), 8.12 (dd, 
J = 2.7, 6.8 Hz, 1H), 8.39 (s, 1H), 8.60 (s, 1H), 10.06 (s, 1H). 



Me 2 N 



1 1 9 > 



Me -S02 HN 




lcn: 62%; 1H NMR (270MHz, DMSO-d6) 5 ppm: 1.44 (s, 6H), 2.30 (s, 

3H), 2.38 (s, 6H), 2.6l(t, J = 6. 3 Hz, 2H), 2.83 (t. J = 6. 3 Hz, 2H>, 

2.99 (s, 3H), 7.45 (t, J = 9. 2 Hz, 1H) , 7.77 (s, 1H) , 7.79(m, 1H), 8.11 

(dd, J = 2.7, 7.0 Hz, 1H), 8.27 (s, 1H), 8.54 (s, 1H), 9.97 (s, 1H). 




lco: 41%; 1H NMR (270MHz, DMSO-d6) 8 ppm: 1.13 (t, J = 7. 0 Hz, 6H), 

2.17 (s, 3H), 2.39 (br s, 4H), 2.75 (br s, 4H), 3.08 (s, 3H), 3.52 (q, J 
= 7.0 Hz, 4H), 3.67 On, 4H), 7.45 (t, J = 9. 2 Hz, 1H), 7.78 (m, 1H), 
7.82 (s, 1H), 8.11 (dd, J = 2. 7, 7.0 Hz, 1H), 8.40 (s, 1H), 8.59 (s, 1H), 
10.07 (s, 1H). 
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< H»J 1 2 1 > 




lcp: Jfc* 56%; 1H NMR (270MHz, DMS0-d6) 5 ppm: 1.45 (s, 6H), 2.34 (s, 
3H), 2. 71 (t, J = 6. 3 Hz, 2H), 3. 12 (s, 3H), 3.26 (s, 3H), 3.43 (t, J = 
5 6.3 Hz, 2H), 7.47 (t, J = 9. 1 Hz, 1H), 7.81 (m, 1H) , 7. 84 (s, 1H), 8.13 
(dd, J = 2.6, 6.9 Hz, 1H), 8.45 (s, 1H), 8.62 (s, 1H), 10.08 (s, 1H). 



<H»!|1 2 2 > 



MeOjSN^ 




10 Icq: l&ifs 63%; 1H NMR (270MHz, DMS0-d6) 5 ppm: 1.48 (s, 6H), 2.78 (br s, 

4H), 2.87 (s, 3H), 3.10 (s, 3H), 3.15 (br s, 4H), 7.46 (t, J = 9. 2 Hz, 

1H), 7.79 (in, 1H) , 7.87(s, 1H), 8.12 (dd, J = 2. 4, 7.0 Hz, 1H), 8.45 (s, 

1H), 8.61 (s, 1H), 9.57 (br s, 1H), 10.09 (s, 1H). 



15 <HKa#|12 3> 
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lcr: 55%; 1H NMR (270MHz, DMS0-d6) 6ppm: 0.93 (t, J = 7. 3 Hz, 6H), 

1.74 (m, 4H), 2.19 (s, 3H), 2.41 (br s, 4H), 2.68(br s, 4H), 3.08 (s, 

3H), 7.45 (t, J = 9.2 Hz, 1H) , 7.77 (in, 1H) , 7.81(s, 1H), 8.10 (dd, J = 
5 2.4, 7.0 Hz, 1H), 8.37 (s, 1H), 8.58 (s, 1H), 10.04 (s, 1H). 



10 lcs: 49%; 1H NMR (270MHz, DMS0-d6) 5 ppn: 1.42 (m, 2H), 1.46 (s, 

6H), 1.89 (m, 2H), 2.37 (m, 2H), 2.97(m, 2H), 3.10 (s, 3H), 3.22(s, 3H), 

3.00-4.00 (m, 1H), 7.46 (t, J = 9. 2 Hz, 1H) , 7.79 (m, 1H) , 7.83(s, 1H) , 

8.11 (dd, J = 2.7, 7.0 Hz, 1H), 8.44 (s, 1H), 8.61 (s, 1H), 10.08 (s, 



let: J&§£ 34%; 1H NMR (270MHz, DMS0-d6) 6 ppm: 1.47 (s, 6H), 1.99 (s, 
3H), 2.61 (br s, 2H), 2.68 (br s, 2H), 3.09(s, 3H), 3.44 (br s, 4H), 
20 7.45 (t, J = 9. 2 Hz, 1H), 7.78 (m, 1H) , 7.84(s, 1H), 8.11 (dd, J = 2. 7, 
7.0 Hz, 1H), 8.44 (s, 1H), 8.60 (s, 1H), 10.08 (s, 1H). 




<mmn 2 5> 




Me 
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<mMMi 2 6> 




leu: 69%; 1H NMR (270MHz, DMS0-d6) 5ppm: 1.06 (t, J = 7. 0 Hz, 3H), 

5 1.47 (s, 6H), 2.50 (ra, 2H), 2.75 (q, J = 7. 0 Hz, 2H) , 2.98 (t, J = 7. 0 
Hz, 2H), 3.11 (s, 3H), 3.59(s, 3H), 7.47 (t, J = 9. 2 Hz, 1H), 7.80 (ra, 
1H) , 7.83(s, 1H), 8.13 (dd, J = 2. 7, 7.0 Hz, 1H), 8.45 (s, 1H), 8.62 (s, 
1H), 9. 52 (br s, 1H), 10.09 (s, 1H). 

10 <»jl 2 7 > 



lev: IR^ 53%; 1H NMR (270MHz, DMS0-d6) 8 ppm: 1.46 (s, 6H), 2.50 (br s 
6H), 2.69 (br s, 4H), 3.11 (s, 3H), 3.23 (s, 3H), 3.43(m, 2H), 7.47 (t, 
J = 9.2 Hz, 1H), 7.80 (m, 1H) , 7.84(s, 1H), 8.13 (dd, J = 2. 4, 6.8 Hz, 
15 1H), 8.44 (s, 1H), 8.62 (s, 1H), 10.08 (s, 1H). 

<H«J1 2 8 > 




20 
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lew: Jfcjp 48%; 1H NMR (270MHz, DMS0-d6) 5 ppm: 1.47 (s, 6H), 2.50-2.58 
On, 6H), 2.65-2.70 (m, 6H), 3.12 (s, 3H), 7.47 (t, J = 9. 2 Hz, 1H), 7.81 
5 (in, 1H) , 7.84(8, 1H), 8.14 (dd, J = 2. 7, 7.0 Hz, 1H), 8.47 (s, 1H), 
8.62 (s, 1H), 9,59 (br s, 1H),10. 10 (s, 1H). 

<MMM 1 2 9 > 




10 lex: jft^ 45%; 1H NMR (270MHz, DMS0-d6) 5 ppm: 1.48 (s, 6H), 1.74 (br s, 
4H), 2.76 (br s, 4H), 3. 12 (s, 3H), 7.47 (t, J = 9. 2 Hz, 1H), 7.79 (m, 
1H) , 7.84(s, 1H), 8.13 (dd, J = 2. 4, 7.0 Hz, 1H), 8.45 (s, 1H) , 8.62 (s, 
1H), 10.09 (s, 1H). 

15 <mMMi3 0> 
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Icy: Ifclfs 42%; 1H NMR (270MHz, DMS0-d6) 8 ppm: 1.48 (s, 6H), 2.36 (s, 
3H), 2.68 (t, J = 6.4 Hz, 2H), 2.82 (t, J = 6. 4 Hz, 2H). 3.12 (s, 3H), 
7.47 (t. J = 9.0 Hz, 1H), 7.81 (m, 1H) , 7.88(s, 1H), 8.13 (dd, J = 2. 4, 
7.0 Hz, 1H), 8.48 (s, 1H), 8.62 (s, 1H), 9.57 (s, 1H), 10.09 (s, 1H). 



<mmmi 3 1 > 

HJ£0!l 7 8 X&jfcLTc N 4 -(3 - * n n - 4 - 7/^P7x^/H - 6, - [3 - t f-A* 
-3 - (4- ^^/V" 1.- f ^7v>~/l-) - 1 " /f = /H-4,7-#tyU y ^T^ V 
(2a') S:fflV % 5t*«l kmmte*r&?<h&® la'fcgftLfc. 3 B 

10 ISjfcSU {fc£-<& la* (D 0.9^t©DMF^tj) ^feiiLXUfc («R 



la': 1H NMR (300MHz, DMS0-d6) 5 ppm: 1.48 (s, 6H), 1. 99 (s, 3H), 2.15 

(br s, 4H), 2.68 (br s, 4H). 5.88 (d, J =10.4 Hz, 1H), 6.36 (d, J = 17. 1 

15 Hz, 1H), 6.61 (dd, J =10.4, 17.1 Hz, 1H), 7.46 (t, J * 9. 1 Hz, 1H), 7.84 

(m, 1H), 8.20 (dd, J = 2. 5, 6.8 Hz, 1H), 8.32 (s, 1H) . 8.61 (s, 1H) , 
8.67 (s, 1H), 9.38 (s, 1H), 9.99 (s, 1H). 

<mmm 1 3 2 > 

20 WMlf tLT. « 7 t W«t- yf I- 7 t Ko f7 

• V^/fcLfc 4ao mm 60%) t 1-7 a ^-^-(3-? a a -4-7 A<* n 7 « ~;V) - 
*/'JT 5 ^fcffllr*, 3 tWi^-C, 2ao *S«fctf lao 1=. 



5 
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MeN^ 



4ao 



4ao: l&m 60%; 'H NMR (270MHz, CDC1 3 ) S ppra: 1.60-1.71 (m, 2H) , 1.87-1.93 
(m, 2H), 2.29 (s, 3H) , 2.40 (s, 1H), 2.49 (br s, 4H), 2.67 (br s, 4H), 
3.64-3.74 (m, 2H) . 3.90-3.96 (m, 2H). 



MeN 




*■ — ~N 



2ao: *H NMR (270MHz, DMS0-d 6 ) 5 ppra: 1.53-1.65 (m, 2H), 

2.04-2.12 (m, 2H), 2.15 (s, 3H), 2.37(br s, 4H), 2.64 (br s, 4H) , 3.60 
(m, 2H), 3.88 (m, 2H), 5.53 (s, 2H), 7.41 (t, J = 9. 2 Hz, 1H), 7.53(s, 
1H), 7.70 (s, 1H), 7.81 (m, 1H), 8.20 (dd, J =6. 8, 2.7 Hz, 1H), 8.39 (s, 
1H), 9.64 (s, 1H). 



MeN 




lao: Jfcj$s 31%; 'H NMR (270MHz, DMSO-d 6 ) S ppm: 1.55 (m, 2H), 2.01 (m, 2H), 

2.15 (s, 3H), 2.36 (br s, 4H) , 2.63 (br s, 4H), 3.61 (ra, 2H), 3.84 (m, 

2H), 5.84 (d, J = 10.0 Hz, 1H), 6.32 (d, J = 17. 0 Hz, 1H), 6.55 (dd, J = 

17.0, 10.0 Hz, 1H) , 7.46 (t, J = 9. 2 Hz, 1H), 7.85 (in, 1H), 7.90 (s, 

1H) , 8. 20 (br d, J = 6. 8 Hz, 1H) , 8. 64 (s, 1H) , 8. 65 (s, 1H) , 9. 96 (s, 

118 



WO 02/066445 

1H), 10.00 (s, 1H). 
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<%mm 1 3 3 > 

nffiM2 5 <Djj&Vfttbtl1ZT 9 V *T Z Kffc lz (300 mg, 1. 46 mmol) 
©v^np^*>^$ (4.5 mL) £ 01C~5 , C{C^J|J^, M)7/^dM 
(TFA) (4.5 mL) £ap;tfc. -fc©** 1.5 $£ET»£@ 
*Lfc 0 M^^f^-x^-e^Sfc, ilStJfcL, %$>b-fZ>\t^m lap • 
nTFA (50 mg) £t#fc 0 




lap • nTFA : »H NMR (270MHz, DMSO-d.) 5 ppm: 1.46 (s, 6H), 2. 86 (br s, 
4H), 3.14 (br s, 4H), 5.87 (d, J = 10. 0 Hz, 1H), 6.34 (d, J = 17.0 Hz, 
1H), 6.58 (dd, J = 17.0, 10.0 Hz, 1H) , 7.50 (t, J = 9. 2 Hz, 1H). 7.77 
(m, IH), 7.92(s, 1H), 8.11 (m. 1H), 8.57 (br s, 2H), 8.75 (s, 1H). 8.77 
(s, 1H), 10.01 (s, 1H), 10.53 (br s, 1H). 

<umm 1 3 4 > 

4- (4-/f;H-K"><5S?=^) -4-**'S-mm (0. 69g, 10. 0 mmol) % f 
yl'/n/^^T^ (2.00g, 10.0 mmol), EDC (2. 88 g, 15.0 mmol), h 
!) if ^7 > y (2.1 mL. 15.0 mmol) ©DMFgjg (30 mL) *Mi?-|ft»j* 
L/t. K/S^I-tK (40 mL) &tox.£.l$yot:i?? / ?y (40 mL x 3 ) T'tti. 
fflLfc. ttfflifcSrfiWzk, fi&fP^TK-Cft^, «JETfifi&U AT-^^/V-4- (4- 
^f;H-t'^7^=^) -4-^-^y-A^- (2-/Dt = /u)-/f;V7? K (4aq) 
ODMFiS (lO.OOg) £#fc 0 
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rco 4aq ODMFilii 7-y o ^^-(3^ D P -4*7 /Vt n 7 1 - -4, 6- 

* ? / v y *J7 ^ >zm\ nmm 3 1 mm^mv i aq \z.%& uc 0 




1 a q 

5 laq.:lfc$ 7%; 'H NMR (300MHz, 354K, DMS0-d 6 ) 5 ppra: 2.18 (s, 3H), 2.27 (m, 
4H), 2.60(m, 4H), 3.02 (s, 3H), 3.44 (m, 4H), 4.48 (s, 2H), 5.80 (dd, J 
= 10.1, 1.5 Hz, 1H), 6.33 (dd. J = 16.8, 1.5 Hz, 1H), 6.60 (m, 1H), 
7.38 (t, J = 9.2 Hz, 1H), 7.82 (m, 1H) , 7.86 (s, 1H), 8.12 (m, 1H), 8.57 
(s, 1H), 8.78 (s, 1H), 9.55 (br s, 1H) , 9.82 (br s, 1H) ; 
10 LC-MS: m/z = 592 (M + +1). 

<mmm 1 3 5 > 

15 fc>f9 C^xf^r^ >S:ffl^-a-fi£Lfc 4ar (JjX^ 97%) t 7-7p« 1 -(3-^d 
o-4-7;UtD7x-;l<)-4,6-^t^!Jy^7iy^ffll\ &160I.3 - 1 ) 1 15] 
}l##i££tT5 <b 2ar (R = H) ^#t>ft7c„ m^TR^T, Vpna??^* 
X' 1 ^ftOi^ - tert - -ff-fU v^yV/l^v-W- h (Boc,0) i 30 #fg£fS £ * 
aM^i/y^^^A^PThCTiHIM^ife 2ar (R = Boc; ilglfci 

20 m 85%) ^fl^tl 2ar (R = Boc) fr^MM 3-2)<D%mX~ la r ' {C 
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N 

Boc 
4ar 

4ar: i&m 97%; l H NMR (300MHz, CDC1 3 ) 5 ppn>: 1.06 (t, J = 7. 2 Hz, 6H), 
1.44 (s, 9H), 1.44-1.69 (m, 2H), 1.80-2.00 (m, 2H), 2. 32 (s, 1H), 2.67 
<q, J = 7.2 Hz, 4H), 2.96-3.19 (m, 2H), 3.77-4.09 (m, 2H) . 




R 2ar 



2ar (R = Boc): 85%; 'H NMR (300MHz, CDC1 3 ) 5 ppm: 1.12 (t, J= 7.1 Hz, 

6H). 1.47 (s, 9H), 1.65-1.81 (m, 2H), 1.91-2.11 (m, 2H) , 2.78 (q, J = 
7.1 Hz, 4H), 3.07-3.27 (m, 2H). 3.83-4.09 (m, 2H). 4.47 (br s, 2H), 6.98 
(s, 1H), 7.15 (t, J = 8. 7 Hz, 1H), 7.24 (br s, 1H), 7.54 (m, 1H) . 7.86 
10 (s, 1H). 7. 93 (dd, J = 2.5, 6. 4 Hz, 1H). 8.58 (s, 1H). 

N 

Boc iar' 

lar' : 63%; 'H NMR (300MHz, CDC1 3 ) 5 ppm: 1.04 (br t, 6H), 1.41 (s, 

9H), 1.52 (m. 2H), 2.02 (br d, J = 12.3 Hz, 2H). 2.71 (br q, 4H) . 3.12 
(m, 2H), 3.82 (br d, J = 10.0 Hz, 2H), 5.82 (d, J = 10. 2 Hz, 1H), 6.31 
15 (d, J = 16.9 Hz, 1H), 6.51 (dd, 10.2, 16.9 Hz, 1H) , 7.45 (t, J = 9. 1 Hz, 
1H), 7.84 (m. 1H), 8.19 (dd. J = 2. 6, 6. 8 Hz, 1H), 8.61 (s, 1H), 8.64 (s, 
1H), 9.98 (br s, 2H). 
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lar • nTFA: JRSP 7694 (n = 3 t Lt); 'H NMR (300MHz, DMSO-d 6 ) 8 ppm: 1.29 
(br s, 6H), 2.03-2.24 (m, 2H), 3.05-3.65 (m, 10H), 5.90 (d, J = 10. 0 Hz. 
1H), 6.38 (d, J = 17.0 Hz, 1H), 6.56 (dd, J = 10.0, 17. 0 Hz, 1H), 7.49 
(t, J = 9. 1 Hz, 1H), 7.80 (m, 1H), 8.16 (dd, J - 2. 3, 7.0 Hz. 1H), 8.19 
(s, 1H). 8.66-9.02 (m, 2H) . 8.70 (s. 1H) . 8.74 (s, 1H), 10.34 (s, 2H) . 

< mmm 1 3 6 > 

? D n-4-7;vtn7x^)-4,6-*t^!) yi^7$ H5S#1 3 i TO 

l-{3-[6-T 5 /-4- (3-?nn-4-7;Vta7x^7;/) -7- 
jf-^y y -;i,]-2-7n k°n/u}-4-t°^ y &>#Jl'tfl'WL i^*^?^ 
(2cz) §r#fc(ltX^ 73%) 0 -ft-g-t) 2cz £M#J6 6 £ R.»ft*ftt?Srt;«r1f 

im 3 *?so 2N zkSHb-f h y * a***-cM:2 ^rifeiifct> ^fn-rs ttt 

ftfe@#t LT#fc OR* 57%). 
4cz 

4cz: 78%; 'H NMR (300MHz, CDC1 3 ) 6 ppm: 1.25 (t, J = 7. 1 Hz, 3H), 

1.65-1.87 (m, 2H), 1.87-2.06 (m. 2H), 2.02-2.37 (m. 4H). 2.86 (ro. 2H) . 

3.30 (d. J = 2.3 Hz, 2H), 4.13 (q, J = 7. 1 Hz, 2H) . 
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2cz 

2cz: i&^73%. 



HO 2 C 




1CZ 



Lcz". 'H NMR (300MHz, DMS0-d 6 ) 5 ppn>: 1.46-1.67 (m, 2H). 1.76-1.91 (m, 2H), 
5' 2.16-2.39 (in, 3H) . 2.80-2.94 (m, 2H) , 3.08 (s, 3H) , 3.75 (s, 2H) , 7.46 
(t, J = 9. 1 Hz, 1H), 7.72-7.83 (m, 1H), 7.85 (s, 1H), 8.11 (br d, J = 
6.9 Hz, 1H), 8.35 (br s, 1H) , 8.58 (s, 1H), 10.02 (br s, 1H). . 

< m&m 1 3 7 > 

10 3-^ h^y/ofyt 7-:/d^-/V 1 -(3-^ o u-4-7/V$-n 7i=;l/)-4, 6-3r-J- 
wix^rH^^J 7 5fagc<£>;fri£ [^^y^/v*-;v^p ]) KoftfrtHc 2- (4~=e 

/I/*!)/) x^y^^ = /l/^Dp KSrttffl)' ] X-it'BrVo lcaa ££/&Lfc 0 




1caa 



lcaa: »Ct^ 10%; l H NMR (300MHz, CDC1 3 ) 8 ppm: 2.38-2.41 (ra, 4H), 2.89 

(t, J = 6.9 Hz, 2H) , 3.38 (t, J = 7. 2 Hz, 2H), 3.50 (s, 3H), 3.61-3.68 

(«. 4H). 4.44 (s, 2H), 7.20 (t, / = 9. 0 Hz. 1H), 7.52-7.56 (m, 2H), 

123 



WO 02/066445 



PCT/JP02/01575 



7.92-7.95 (m, 2H), 8.05 (s, 1H), 8.07 (s, 1H), 8.73 (s, 1H). 

<%%m 1 3 8 > 

5 ib&y>> 2t mMm2o) z&mm iv.m^ism [r? y jum<Dtt&y & 4- 




10 las: iftifi 17%; 'H NMR (300MHz, DMS0-d s ) 8 ppm: 1.47 (br s, 8H), 1.72 

(br s, 6H), 2.11 (br s, 4H), 2.72 (br s, 6H), 7.45 (t, / = 9.0 Hz, 1H), 

7.81-7.85 (m, 2H), 8.18 (d, / = 5.1 Hz. 1H), 8.58 (s, 1H):. 8.61 (s, 1H) , 
9.62 (s, IH), 9.96 (s, 1H). 

15 <nwimi *&w<Dj-cis>*r-)— vm.^M<Dmffi> 

(1) EGFRfo ifPl^^ffl 

(fim t bm^-tBfM&Mv A43i mfew (mt*¥tom\&¥-m$zm m 

«fc lO&ft&l^tiimZfrfr EGF ££#£/BV\ 
Linda J. Pike b?)f P ^^^t-if SM^fe (Proceedings of the 
20 National Academy of Science of the U.S.A. , 1982, 79, 1433) L-Xtt 

• A431 & 4- fit (FBS) 1 0%*<Stry/i"<y 

(DMEM) ^-e 3 7t % 5%^XTT'MU :o|fSMlO mM 
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N — 2 -/N-f Ko^fv/if^^r^y - N' - 2 - cr? (Hep 
e s) jggfjjg (pH 7. 4), 0. 25 0. 1 mM EDT 

A s?*- 3 o 0 OG-?5#KiI'i>#8SU Mfc-ec>± 

11^1 0 0, 0 0 0Gf3 0«W^V^A4 3 lftlSW^I, Zfl 

±f2<DA4 3 im%&mM# (10-15 m g), 30 mM He p e s ®.'ffi 
^ (pH 7. 7). 2 mM MnCl,, 100 (iM Na 3 V0 4 , So^TI'S 

^/v*^**^ k (dm so fc®mistc&mmw<DfcftM%s. mm.& 1% 

DMSO) IZ S 100 ngOEGF^JPifcl, ^SS7>^f V'/V I 
10 I (Asp-Arg-Val-Tyr-Ile-His-Pro-Phe) 50^6, 7f/->^£yv§ ( Y " 

32 P - Sl!&#3 7KBq£-&tr) tiSIl 0 /xM^50x.TK^^M^L/c„ C 

(Dm(D?§--&\$6 0 /x LX'fe^o 
SJ^ItTk^^-C 3 0 5>f^^TV\ 10 mg/mL«)|7^r/?:6/iLi:2 

0% h y £ a uffi&2 5 M LiP^TS^^^ltL, ^tR^K 3 O^RflttS 

15 Lfc„ 

Rfc 5 0 0 0 GT2#|B3jI'i>Lfc&, ±?f£4 0 m L^>"7°y V^LT P 8 1 
^^^-fe^D-^^-^-^^^^-yrfco Cix£0. 7 5 % y 5 #r#g 

Pl^^(%)= 100- {(A-C) / (B-C)} xlOO 

®m®w<Dmmmzmk£itx®tbtittmm^£ v ic 50 n (5o%iM?i 

25 £rgfflLfc„ 
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mi i 



* u q TAW*! 


TP nM 




ICcn nM 

50 
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1. o 
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1. J 




5 0 
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1 9 
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2 8 
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b. D 
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1.9 
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1 9 
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4. U 
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0. 0 
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4. 6 
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1 ft 
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1. 5 


Lbaj 
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2. 9 
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MO 


It 


2. 6 
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J. 4 ; 


lv 


<1 


lbam 


J. O | 


lx 


<1 


lban 


9 A 


ly 


<1 . 


lea 


7 7 
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1. 7 


leb 


/ 1 
S 1 


lab 


2. 1 


led 


9 1 
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<1 


Ice 


\ 1 


lae 


<1 


leg 


9 1 


lba 


1. 1 


len 


u 


lbb 


1. 3 


lei 


1 > i/ 


lbc 


1. 6 


lcj 


2 7 


lbd 


3. 0 




/ 1 
\ i 




8 0 


lcl 


6.7 


lbf 


0.82 


1cm 


5.2 
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>10 
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2.9 


Ibh 


4.4 
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10.3 


lbi 


1.0 
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3. 1 
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2. 1 
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lbra 


2.8 


let 


2. 1 


Ibn 


3.5 


leu 


5.5 


lbo 


2. 2 


lev 


1.8 


lbp 


2. 1 


lew 


2.5 


Ibq 


3.8 


lex 


2. 8 


lbr 


5. 7 


lap 


2.4 



(2) HER2fD->m-fiiP 
5 «f ft) 

Lfcigm c~er£B2 ti»L/: NIH3T3 ■=? <? C«4b* 

mtmi-. iOJBBJSflUi 10%FBS Vfcto DMEM/F12 IB-frifttt (E*T complete 
10 medium) Ci!) 37*0, 5%C0,, 95% Air CT plastic dish «f»T«f#«lfipLfc. 

complete medium A4 *fBflg$r 1 2 7i^/^-M: 3xl0 5 /well 

ig^ii^, confluent fcfc o ;fc*MS&{fc£-4& i <b {3 2 37'Ceig# Lfc„ 

jNBJ9&& PBS T* 1 PSfej^LTi^ lysis buffer (60 mM Tris ( P H6. 8), 2% SDS, 
10% Glycerol, 5% beta-mercaptoethanol, 0.001% bromophenol blue) tC:#!S§ 
15 Jil, ^^^^Sbfct©^' whole cell lysate £ LT Western blot jfcCffl 

SSS; 25 Mg whole cell lysate & 7.5% SDS-# U T 9 !)^7S 

ft8cHKl*»»tfcft PVDF jRfcfe^Lfco flg& Blocking Lfc£, 0.1% Tween20 

20 incubate U HRP ^SS^ 2 &0tf£-C#ka BUHfc^SIMfcSSlig 

ffclL chemi luminescence ^;V?;CCD*^ 9 LmiHSS£ft(-f2tt 
U7t„ #6>ilfcil fBtfti^-JvUS: Densitometer KT^fiffcU Ik&Vu&ffi 
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5 gl2 



Compounds 


% of control at 0.1 U M 


% of control at 1 /i M 


la 


85 


1 


1f 


61 


31 


1 ap 


74 


24 


11 


16 


5 


lac 


9 


3 



o) in vitro nmmmmmitm 



{ism) 

hmmfem^tt-rzmm&mnmit xtt m-cn^tz 0 pu^iii 

WT©S9T*fc5„ 10%FBS RPMI1640 igi&ClM LitftaflS £ 9 6 r>^A- 

10 •/U'-XZ: 5,000/lOOM/lwell Ctfo PI^Sw^J^ 3^itX' 1 0 0 /x 

Md^O. 0 4/iMjt8tIiutJRlfc^?r 100/U/well ££:itf 0 IS 

^ £ x* pis fgte^ j?, b ntt \t^m iz o v > -c ii £ b tz is, v * m o t „ 

^C0^2 5 aiMCD Phenazine methosulfate & iSsAP L tz 1 ng/ml © XTT f$|g 
(SIGMA ttSi) £5 0/zl/well flDfcT S KJM ttM 3 7 tS^fc* 
15 SrlfeJtffllJtjfeStl-eOD 4'9 0 n mtftfeSt Lfc. 

(4) in vivo!Htf3fe& 

20 Balb/c — K^O* (Balb/cAJcl-nu 0*^l^T|±, AW 5 

ffl-fr) ©ffgB&TKPB Sfcf»»Lfct h^fiftfi A431 £ 5x106/100 m 
1 ^SU 7 Slims® LT£«fi«©¥J$#«asfcfj W 0 "" 3 i*ofc«r^i 
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t Lfc. mm oft b **e> 1 4 h msi h*»* 1 h 1 mci& 
ns-*u ^©©^^^^fiaittfr^itft^oyt,, sprite's ©ttfctfai 

of control - (J|»fe3S»©ftl»0©ffi»Jli**?S*- 1) / (M 
B ©ffi*tMl«**- 1) xlOO 

. (ft*) 

-fb^l a , fc&Ml f RtWfc^lfrla- 2TsQH ttffl*ftff«I*«t*»** 



98 4-s fco 





wl a 

[mg/kg] 




% of 
control 






9. 40 


100 


ffc£* la 


0.3 


6. 47 


65. 1 


it&fy) la 


1 


4. 93 


46. 8 


ft^$> la 


3 


2. 70 


20. 3 



14 A43i nan;:**-** 





« 4- * 
[mg/kg] 




% of I 
control 






5. 76 


100 


if 


1 


5. 63 


97.2 


if 


10 


1. 09 


1. 8 _ 


<k -a- 4* 

la • 2Ts0H 


1 


2.95 


41.0 



(5) £Hl£ttt*» 



flS^fc la 53 A V 1A (#31 2000-508657 %H&®\ 2 4 tS«{fc£-«J') 

»»*R«H8ft«r*Wi-*fc»» *X5f7^1 TA100, TA98. TA2637 S3 
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3H^£50 (^«5lAtCOV^-Ctt78.1) ~5000/i g/7*U- 
h©/B*f&ffl"C7 7 hfffc^S 9m i x©^T^^»^' 37CC > 20 

(*£*> 

la fit, ^-fil«)ai«^«^*C<>*ttS!«fi«[02«*ffl*.««#W 



MaN. J 



1A 

ffl) **r*fc** «:*»afea«K:ftlR«^K*<5<**W £ * t:: ^"*' 5 ** R 

*ta«tt, B*T?Wi**lfc»i2 0-0 1 -4 5 8 2 7*3iW«2 0 0 1 - 
3 5 3 5 2 5«ati3Htl^^li*W^t^^5^t' 

130 



WO 02/066445 



PCT/JP02/01575 



(1) (I) 



HN 




( I ) 



[5£*K nliO~3©IML, R'it^mm^, ^^^^ fcKn^fv' 

C s Tyup^v'S, -S(0) f R 13 (5fc«K f liO~2©S3!!c&gU R 13 liC t 
-C 5 7^/H&Itc), — N R 1 4 R 1S (55*, R M J5^R 15 HWn 
U-CtK^JIT-, C l -C,7A'^X. C,~C 6 TA'*/'f^SX«iC l ~ 

R 27 S0 2 NH- (rC^, R 27 fi^-/U*y StfCV^fc i^C ; ~C 

S 7/V*^i&«t.), (R 28 S0 2 ) ,N- R 28 li.^/V*y 
gctt-CV^-CbJi^C^CBr^^^SSr^-f-), C,-C,7^3^S, CH 3 
COCH 2 CONH-, CH 3 SCH 2 CH 2 CONH-, NCCH 2 CONH-, 



(at*, XIJ-C(0)-XftSO a -«r3EL, R 4 \ R^JiVR'Ji-tJx-F^a 
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HN — « 

(3;*, R^tfrmm*. ^vfym*. ^yys, 4-c,-c 5 7^ 

^Tk&^C l ~C s 7/i-3vi'S£^-fo) 
5 R\ R 3 <Oge<??> — #as % 




10 /ioTl^L. -O-, -S-, — N R 1 0 — (3^, R 10 H7kmJl-7-XJ4 

liC,~C 5 7^;pS5:SL, 

15 ^^v-S, -N(R 16 )-(CO)u-(CR l7 R ,8 )v-(CO)j-R ,9 (St < 
R 16 «\ a)7K^Ji^. 3U*b) •>7/S'bL<|j:C I ~C 5 7;i'3Jr->lT'ra 
£ftT^-C<b&i^C ^C^/V^S&igt U R 1 7 , R 1 8 \±^M^ktL IT, 
7km^XI4C 1 ~C s T;u*A'g&^U utJJ:^ i liOXIll £3EU v it 

20 C^CsZyV^^-yl, ^/WT^yyg, 4-C 1 ~C 5 7/^/H: , '<7i ? >-l 

R 19 ft ->t y X £ & fci- i± j 14 o £ ^-f 0 } % 
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(CH 2 )P 



pteiT/q-H-t^KfflSLfr 2X»3**L, Ztt-O-, -S(O) 

R z0 [ia) TKMfJjji^, b) C.-CsT^W^^S, C) C,~C 5 7/!/ 
*y>f.^S, 'd) Ci-CsT^a^*^^ Xlte) v'T/S, fcb 



7/^/vtX7 y - 1 -'f /vxii c o N R s 1 R 2 2 (5C«K R 2 \ R 22 ^^ 
(2) T»-tt* (I) 




(CH 2 )r 



(CH 2 )t 




( I ) 
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C^CsT/l/n^fi, -S(0) f R 13 f «0~2(OSm 

££U R 1 3 f*C 1 -C 6 7^^/vS«:«-fo), — N R 1 4 R 1S (5£*, R 1 4 

r 2 , R 3 <D^-rn^-*-ii> 

6 r/v^'SSr^1- 0 ), (R 28 S0 2 ) 2 N- (5t4\ R 28 li^*J)7Sr-Ii 
^T^fb £t''C 1 ~C 5 7/l'*;l'g&3H'„), C t ~C 5 7^3*>>S, CH 3 
COCH 2 CONH-, CH,S CH 2 CH 2 CONH-, NCCH 2 CONH-, 

R 5 

(5fc«K Xf3-C(0)-XfiS0 2 -£i§U R 4 , R s '*5itfR •l±*-*i.-e*l4S 
-CsT/^/l'^^yy-l-^/^KIi^ (C 1 ~C 5 7 > A-=5r/l') 7 5 / * 

HN — • 

R\ R 3 0?l 9 (D—Jiff. 




R 11 




R 8 

CH=CH — • 
R 9 

{sfc*. R 8 , R'tt^itfiT-iitT, a) TK^if^, b) C,-C 5 7;^^r 
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v'lft^^X^ttj.t^Ci-Csr/V^S^tL, mllO~ 3 60S^^ 
yt^^rv-g. -N(R 16 )-(CO)u-(CR"R 1! )v-(CO)j-R 19 (5£«K 

5 R 16 (i, TkKUBji^, Xllv/7/StL<liC l ~c 5 7/i'3^-yiff^$jLT 
~C s TyV3drv/g > ^/htUyl, 4 - C ,~C s T/b*j't?-<7 1 --f 
(CHz)p 

•X / 

(CH 2 )q 

15 *;^' = ^SXft.NR 20 R Z0 «7lc^JI^, C S 7/W^r^^^* 

T/g^ L< liC 1 ~C s 7/U=:*v'&-C®&$;h,T^T 1 t> £ V> C x ~ C s 7/1^ 

*-N^ (CH 2 )k-W 
(CH 2 )t 

20 {st*, r S3«tTJ«tW:-¥-^-e^SftScL-Cl~30S6»Sr*L, k M: 0 Xtt l'&SE 

>f^^-^r->S, */U/-^>v-^a s ->7;l, (C,-C 5 7^^) 7 5/S, 
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^JV^]) /m. Xf2CONR 21 R 22 (St^K R 2 \ R 22 l4-€-#L^ailLT, 

O) Tfa-J&st (i) 



(0) f R 13 f fiO~2GD^£^U R 1 'liC^C^/^SI:! 

-To). -NR U R 1 5 (5£4>, R 14 *5«tI^R ls li^iX^^3t LT7k?lJ^^, 
C x ~ C s T^/VS, C , ~ C 5 T^^3 / A'SXIi C ! ~C s TA^/V* 

15 A-;*7 / ^g^U 



(^cf. X|1-C(0)-X(1-S0 2 -^^L, R\ R s *5 XXfR'tetfr^tl 
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